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EDITORIAL. 


The  Year's  Progress. 

With  the  commencement  of  a  new  year,  we  take  the  opportunity  of 
reviewing  progress  during  1913,  and  of  drawing  the  attention  of  our  readers 
to  one  or  two  points  of  special  interest. 

One  of  the  most  important  events  of  the  year  has  been  the  appointment 
by  the  Home  Secretary  of  a  Departmental  Committee  to  inquire  into  the 
subject  of  industrial  lighting.  In  the  course  of  visits  to  various  parts  of 
the  country  the  writer  has  been  struck  by  the  unanimity  of  opinion  among 
manufacturers  as  to  the  utility  of  these  investigations.  There  is  a  general 
conviction  that  an  inquiry  which  may  suggest  means  of  reducing  the  waste 
of  human  life  and  labour  is  one  of  national  importance,  and  ought  to  be 
encouraged. 

A  feature  of  the  recent  work  of  the  Illuminating  Engineering  Society 
has  been  its  co-operation  with  other  bodies.  It  was  foreseen  by  Professor 
Thompson  in  his  Inaugural  Address  in  1909  that  one  of  the  most  important 
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sa  tkxns  of  it-  work  would  be  the  bringing  together  of  other  institutions  in 
order  to  att.uk  problems  ol  mutual  interest.     During  the  past  year  the  • 

v.-ral  times  thrown  open  its  meetings  to  other  bodies  interested 
in  tin-  subjft  t  of  the  evening.  On  the  occasion  of  Mr.  Liberty's  lecture  on 
the  Centenary  of  Gas  Supply  a  general  invitation  was  issued  to  members 
of  the  Institution  of  Gas  Engineers  to  be  present.  Similarly,  when  Mr.  Trotter 
read  his  paper  on  the  proposed  Standard  Specification  for  Street  Lighting. 
the  various  institutions  represented  on  the  Joint  Committee  were  asked  to 
send  del      I  and  last  month,  when  Mr.  Waldram  read  his  paper  on 

"  Some  Problems  in  Daylight  Illumination,"  an  invitation  waslikewi 
to  the  Royal  Institute  of  British  Architects,  the  Society  of  Architects,  the 
Surveyors'  [nstitution  and  the  Association  of  Medical  Officers  in  School-. 

The  formation  of  the  Joint  Committee  on  the  Standard  Specification 

••••  •  fighting  was  m  itself  a  great  step.     This  Committee  is  -till  con- 
tinuing it-  labour-.     Meantime,  the  Joint  Committees  on  School  and  Library 
Lighting  have  issued  interim  reports  <>n  the  artificial  lighting  of  schools 
and  libraries,  and  the  attention  these  reports  have  received  show-  that 
immendations  ol  this  kind  are  most  welcome. 

Another  very  important  event  of  the  past  year  is  the  creation  of  the 
International  Commission  on  Illumination  and  the  formation,  under  it> 
auspices,  of  National  [llumination  Committees.  As  will  !>•  seen  from  the 
notice  appearing  in  the  present  number  a  very  representative  national 
committee  has  now  been  formed  in  this  country.    This  body  will  doubtless 

minently  fitted  to  give  effect  to  conclusions  arising  out  of  discussions 
of  the  Illuminating  Engineering  Society,  and  will  act  as  a  channel  by  means 
ol  whi(  h  .-u<  li  <  on<  lu-ions  may  be  brought  to  the  notice  of  the  International 
<  ommission  on  [llumination. 

During  the  past  \ear  there  has  again  been  a  very  considerable  amount 
oi  notu  e  given  to  illumination  in  the  daily  and  te.  lmu  al  press,  and  we  tak< 
this  opportunity  of  a<  knowledging  the  assistance  thus  given  to  the  move- 
ment. Qn<  other  event  of  the  year  the  National  Gas  Exhibition  deserves 
special  mention,  and  th<  conferences  arranged  at  the  Exhibition  wen 
undoubtedly  a  n  Elective  means  of  bringing  illumination  before  the 

notii  e  oi  the  genera]  publi< . 


Daylight  Problems. 

In  this  numba  we  publish  the  valuable  pap*  r  n  ad  by  Mr.  P.  J.  Waldram 

at  the  last  meeting  of  the  Illuminating  Engineering  Society,  together  with 

ommunications  received  from  authorities  in  foreign  countries 

on  th-   abovi   subject.     We  feel  sure  thai  those  who  read  this  paper  will 

oise  the  amount  of  work  Mr.  Waldram  has  put  into  the  paper,  on  a 
subject  with  which  he  ha  o  much  identified.    A  word  of  thank-  is 

also  due  to  Dr.  Ken  and  Dr.  Nash,  who  in  the  appendices  have  collected 

th<  i  a  variety  ol  information  not  readily  available  to  the  English  read<  i 
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and  to  the  valued  correspondents  in  different  parts  of  the  world  who  have 
so  readily  put  their  experience  at  our  service. 

It  was  at  once  recognised  that  a  single  evening  would  be  insufficient 
for  the  discussion  of  a  paper  covering  such  a  wide  ground.  It  has,  therefore, 
been  decided  to  continue  the  discussion  on  January  15th.  At  the  last 
meeting  there  was  only  time  for  the  representatives  of  the  Ro3^al  Institute 
of  British  Architects  and  the  Association  of  Medical  Officers  in  Schools  to 
say  a  few  words,  and  there  will  doubtless  be  many  others  with  inquiries 
to  make  at  the  next  meeting.  The  problem  is  one  of  great  interest  to  the 
architect.  Mr.  F.  R.  Farrow,  F.R.I.B.A.,  made  a  cordial  reference  to  the 
aims  of  the  Society  and  expressed  the  interest  of  the  Royal  Institute  in  the 
work  so  far  accomplished.  We  feel  sure  that  those  connected  with  the  more 
purely  engineering  aspects  of  illumination  are  likewise  impressed  with  the 
great  help  the  architectural  profession  could  render  to  the  cause  of  good 
illumination. 

We  prefer  not  to  deal  now  with  the  many  interesting  and  debatable 
points  raised  in  Mr.  Waldram's  paper.  There  will  be  another  opportunity 
when  the  discussion  has  been  resumed.  It  is  most  instructive  to  compare 
the  views  of  the  foreign  contributors  and  to  see  how  in  some  respects  they 
agree,  while  in  others  no  definite  conclusion  as  yet  seems  possible. 

We  have,  once  more,  a  contribution  from  Prof.  L.  Weber  of  Kiel,  who, 
in  connection  with  Prof.  Cohn  of  Breslau,  was  responsible  for  so  much 
pioneering  work  on  the  natural  lighting  of  schools.  We  need  only  mention 
the  exhaustive  series  of  tests  Prof.  Weber  has  carried  out  for  several  years, 
showing  the  average  variation  of  daylight  throughout  the  day  and  at  various 
times  during  the  year.  A  similar  series  of  experiments,  carried  out  in  this 
country,  would  be  of  immense  value.  It  could  hardly  be  expected  that 
the  conditions  in  England,  and  particularly  in  a  large  city  like  London, 
would  yield  precisely  similar  results,  and  at  present  we  have  very  little 
information  of  this  kind.  Yet  until  such  tests  have  been  made  it  is  difficult 
to  approach  the  problem  of  providing  daylight  for  buildings  with  any  pre- 
cision. This  is  a  matter  which  the  Meteorological  Office  might  quite  well 
take  up.  At  present  such  work  is  rather  laborious,  as  we  have  as  yet  no 
trustworthy  light-recording  instruments  similar  to  those  used  for  tempera- 
ture, moisture,  or  C02.  But  no  doubt  such  instruments  may  be  designed 
eventually.  Another  line  of  research  Prof.  Weber  has  taken  up,  the 
specification  of  access  of  daylight  in  terms  of  the  ratio  between  the  indoor 
illumination  and  the  unrestricted  illumination  outdoors,  is  also  one  which 
Mr.  Waldram  has  independently  followed.  It  is  interesting  to  observe 
that  Prof.  Weber's  suggestion  that  a  schoolroom  might  be  considered 
moderately  well-lighted  if  it  received  0*5  per  cent,  of  the  unrestricted  outdoor 
illumination,  is  not  far  removed  from  the  results  so  far  obtained  in  this 
country. 

These  experiments  have  an  intimate  bearing  on  ancient  light  cases. 
Would  it  not  be  possible  to  come  to  some  agreement  as  to  the  amount  of 
daylight  that  is  physiologically  and  practically  necessary  in  a  schoolroom, 
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office,  or  factor}',  at  a  certain  time  of  day  ?     If  some  such  criterion  could 

tablished,  there  would  be  a  pood  prospect  of  determining  by  photo-, 
metric  means  when,  as  a  result  of  some  outside  obstruction,  the  desired 
minimum  was  likely  to  be  affected.  At  present  the  difficulty  in  all  such 
i-  to  determine  when  any  material  damage  has  been  done  by  tin- 
partial  obstruction  of  daylight.  Similarly  in  schoolrooms  and  factories  it 
would  be  most  valuable  if  we  could  agree  on  the  minimum  illumination 
below  which  artifk  ial  light  becomes  essential 

It  i-  common  knowledge  that  the  period  when  daylight  is  waning  is 
apt  to  be  a  troublesome  one  in  the  workshop,  and  that  some  time  is  n» ■•  ded 
for  workers  to  ba  ome  a<  i  ustomed  to  the  change  from  natural  to  artificial 
lighting  conditions.  A  closer  study  of  daylight  might  enable  us  to  devise 
better  means  of  tiding  over  the  transition  period  and  reducing  the  amount  of 
spoiled  work  thai  is  apt  to  occur  at  this  time  of  day. 

There  arc  also  many  buildings  in  which  expensive  structural  alterations  or 
spa  ial  devices  art  introduced  with  a  view  to  improving  the  access  of  daylight. 
In  many  su<  b  i  ases  the  improvement  is  too  slight  to  be  really  worth  while 
.ind  it  would  be  better  if  it  were  agreed  from  the  beginning  that  artificial 
illumination  w«.uld  be  necessary.  Possibly  definite  agreement  as  to  the 
conditions  of  illumination  which  constituted  the  permissible  minimum  would 
1).-  useful  in  such  cast  5. 

It  may  also  be  remarked  that  there  is  a  close  affinity  between  daylight 
problems  and  ventilation.  Very  frequently  it  becomes  necessary  to  strike  a 
compromise  between  the  window  space  desirable  for  admission  of  daylight 
and  the  amount  of  glass  that  can  safely  be  allowed  without  making  th< 
of  heating  such  a  room  excessive.  Again,  there  may  be  cases  in  which 
skylights  are  very  desirable  from  the  lighting  standpoint  and  yet  may  cause 
upward  i  urrents  of  air  such  as  considerably  aft'ei  t  the  ventilation  of  tie  room. 
Evidentl}  anyone  who  wishes  to  be  an  expert  on  daylight  problems  should 
have  some  knowledge  of  the  -.  ieni  e  of  heating  and  ventilation  as  well. 

In  i  (inclusion,  we  may  add  that  the  study  of  daylight  is  of  direct  intern  si 
<  ven  to  engineers,  who  are  almost  entirely  connected  with  artificial  illumina- 
tion. Our  ideas  of  what  i-  necessary  by  night  are  to  a  great  extent  influeni  ed 
by  om  impressions  during  the  day.  If  people  come  to  realise  that  the 
abundanl  t  daylight  into  schools,  offices,  and  fat  ton,  -  i>  important 

from  the  hygieni<  standpoint  they  will  not  be  satisfied  unit—  the  artificial 
illumination  i^  also  good.  Any  improvement  in  the  >tandard  of  daylight 
illumination  should  bring  about  a  corresponding  advance  in  the  standard 
oi  artificial  light.  To  the  Illuminating  Engineering  Society,  therefore,  the 
whole  -'ihj'  - 1  oi  daylight  illumination  is  one  of  considerable  importance. 
W.  -hall  look  forward  with  interest  to  the  resumed  discussion  on 
January  15th. 

Leon  I  Faster. 
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TECHNICAL  SECTION. 


The  Editor  while  not  soliciting  contributions,  is  willing  to  consider  the 
publication  of  original  articles  submitted  to  1dm,  or  letters  intended 
for  inclusion  in  the  correspondence  columns  of  "  The  Illuminating 
Engineer." 

The  Editor  does  not  necessarily  identify  himself  icith  the  opinions 
expressed  by  his  contributors. 


A  YEAR'S  PROGRESS  IN  ILLUMINATING  ENGINEERING. 

(A  Report  presented  at  the  Seventh  Annual  Convention  of  the  American 
Illuminating  Engineering  Society,  Pittsburgh,  Pa.  (U.S.A.),  September 
22-26th,  1913.) 

(Continued  from  p.  599,  Vol.  VI.) 


Gas  Lamps  and  Appurtenances. 

A  large  number  of  new  types  of  gas 
lighting  units  have  made  their  appear- 
ance in  both  hemispheres.  Some  of  them 
have  been  designed  with  a  view  to  more 
universal  adaptability,  such  as  a  burner 
with  a  curbed  bunsen  which  may  be 
turned  either  up  or  down,  and  is  therefore 
applicable  to  either  upright  or  inverted 
burners  ; 3 1  some  with  a  view  to  ease  of 
maintenance,  such  as  one  in  which  the 
main  feature  is  the  possibility  of  lifting 
from  the  fixture,  without  the  use  of 
pliers  ; 3  2  and  some  with  a  view  to  in- 
creased efficiency,  such  as  one  in  which 
the  mixture  of  gas  and  air  issue  at  high 
velocity;33  resulting  in  an  efficiency 
claimed  to  be  double  that  of  the  standard 
type  ;  also  another  lamp  with  an  upright 
bunsen  and  an  inverted  mantle.34  Low- 
pressure  high-efficiency  lamps,  particu- 
larly for  out-door  use  and  giving  1,500 
candle-power  and  with  an  efficiency  of 
nearly  40  candles  per  foot  have  been  intro- 

"Journal  of  Gas  Lighting,  October  1st,  1912. 

'viJournal  of  Gas  Lighting,  September  24th, 
1912. 

™Le  Genie  Civil.  November  23rd,  1912. 

3iJournal  of  Gas  Lighting,  September  14th, 
1912. 


duced  abroad,  but  have  not  yet  appeared 
in  this  country. 

What  is  probably  the  most  important 
development  in  gas  lighting  during  the 
past  year  is  the  introduction  of  a  high 
power  single-mantle  inverted  lamp  filling 
a  place  between  the  old  small  unit  and  the 
multiple  mantle  lamp.  The  lamp  gives 
from  180  to  225  mean  spherical  candles 
according  to  the  gas  used  and  the  pressure, 
and  thus  occupies  a  space  hitherto  un- 
filled. A  valuable  feature  of  this  lamp 
is  the  fact  that,  because  of  the  single 
mantle  the  light  is  concentrated  and  re- 
flectors and  glassware  may  be  designed 
with  much  greater  precision  than  with 
the  multiple  mantle  lamp.35 

Hitherto  one  of  the  difficulties  in  con- 
nection with  the  use  of  high-pressure 
lamps  was  the  heat  developed  which 
limited  the  kinds  of  glassware  available 
and  also  necessitated  a  globe  of  very  great 
size.  In  a  modification  of  one  of  the  high- 
pressure  inverted  lamps  now  in  wide  use, 
particularly  in  England,  a  small  silica  cup 
about  5  inches  high,  and  therefore  but 
little  larger  than  the  mantle  itself,  has 
been  substituted  for  the  globe  hitherto 

36Lighting  Journal,  July,   1913. 
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•    •  ifly    excludes    the 

secondary  air  supply,  all  air  fur  combus- 

itted  .t-  primary  air.     The 

lanii  Ely  reduced  in  size 

mdf  It  is  claimed 

allowing   for  the  absorption  of 

tight  by  the  silica  cap  ■  1"  per  cent,  in- 

•   in   efficiency  is  obtained.     These 

made   for  lamps  of  from   »'>"  to 

indle-power.      They    are    very 

',|,-    and     will    not     hreak     if    the 

mast  flame  strikes 

\  new  high-pressure  lamp  has  also  been 

loped  m  tin-  Unite     -  designed 

ularly     for     street     lighting,     and 

working  under  a  pressure  of  65  inches  of 

ndi  per  square  inch.  These 

lamps  are  al  present  made  in  two  sizes — 

od  1,100  i  andle-power  respectively, 

and  have  an  efficiency  of  over  50  candles 

per  I  per  hour.    The  mantlet 

of  artificial  silk  and  have  a  1  i f •  *  of  over  l1  N I 

hours  with  practically  do  depreciation  in 

He-power.'1      High-pressure   lighting, 

however,  has  not  been  developed  in  the 

United  States  to  theaame extent  as  abroad. 

Tin-    artificial    silk    mantle    i>    steadily 

coming  into  use,  its  durability,  long  life 
and  strength  being  it-  recommendations. 

B      >  recent  improvement  in  this  type  of 

mantle,  it  can  be  burned  directly  on  the 

burner,   to   that   all   burning   off,   collo- 

dionising,  en  .,  bet  omes  urn  •  3B 

\    most   interesting  and   valuable   in- 

Ai-  made  to  determine  the 

••  of  the  falling  of!  in  candle-power  of 

the  incandescent   mantle.     Ificroacopica] 

■on  showed  that  when  new  the 

•  d  to  be  made  up  of  very  small 

in   opaque  and   hght- 

grving    structure.     As    the    mantle    was 

particles    gradually   fused 

her  to  form  larger  particles  and.  l>v 

reel  a  lar.  -.  w  hich, 

•  •  :  iral  ively 

Without     ||g]  '  *0 

re  made  to  appor- 

tioi.  •  f  the  lamp  its  share  of 

ler  favourabh 


ditions,  the  deterioration  in  1,000  hours' 

continuous  burning  was  : — 

Per  cent. 
For  the  mantle  alone  21. 

For  the  burner  alone  ..       2\ 

For  the  glassware  alone         . .     10 


1913. 
•  I  Journal,  December  30th, 

rid     Fcl.nmry    I-'.    I91S. 

\  :  III.    1913. 


Total  deterioration  . .     15 

of  which,  by  proper  maintenance,  12i  per 
cent,  could  have  been  eliminated.41 

Automatic  gas  ignition  is  having  a 
steady  growth.  Pilot  lights  are  increasing 
in  number,  while  the  jump-spark  and 
filament  igniters  are  gradually  coming  into 
use.  Distance  control  by  means  of  elec- 
trically operated  gas  cocks  and  also 
pneumatic  control  in  connection  with 
pilot  and  jump-spark  ignition  are  being 
extensively  employed,  particularly  in  tin- 
past  year.  It  should  be  noted  here  that 
pilot  lights  have  been  improved  by  adopt- 
ing the  bunsen  principle  and  by  better 
that  the  danger  of  extinc- 
tion is  greatly  reduced.  Self  kindling 
mantle-  are  also  receiving  attention,  and 
one  improvement  recently  made  in  this 
type  of  mantle  was  to  mix  ammonium 
chloride  with  rhodium  chloride.  The 
metallic  rhodium  deposited  is  of  a  silver 
grey  and  comes  to  full  intensity  without 
MtiiiL.'  a  dark  streak  down  the 
mantle.  It  has  since  been  found  that  lith- 
ium chloride  is  cheaper  and  works  1  ■•  "• 
I  epyrophoric  alloys  are  also  in  pro 
of   development,    and    are    now   on    the 

market.      A   new   composition  of  the  alloy 
has   been   found   which,   instead   of  giving 

a  shower  of  sparks,  produces  a  long  flame. 

thus  rendering  the  friction  wheel  unm 
sary.     This  alloy  is  air  proof,  and  does  not 
disintegrate  like  the  old  cerium  alloy. *» 

Acetylene. 

The  use  of  acetylene  is  increasing  for 
isolated  buildings  and  for  distribution 
from  a  central  plant  in  very  small  towns. 
A  large  number  <»f  burners  are  available 
to  suit  varying  Deeds,  but  as  yet  no  incan- 
descent burner  has  been  devised  for  use 
with  acetylene  that  is  thoroughly  satis- 
factory.    An  enormous  field  for  acetylene 

UTBABSACHOVa      Tllimiiiiiitiru:      Knpinct  r 1 1 1 ■_' 
ber,   1911. 
WorU,   February   16th,   1918. 
^Journal  «j  Oat  Lighting,  Septossbes   17th, 
1911 
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has  been  developed  in  lights  for  auto- 
mobiles, where  acetylene  dissolved  in 
acetone  is  dividing  honours  with  the  tung- 
sten lamp.  It  is  also  stated  that  acetylene 
mixed  with  oxygen  and  used  on  a  special 
disk  of  ceria  gives  a  light  almost  equal 
to  the  electric  arc  and  will  shortly  be  put 
to  use  with  the  cinematograph.44 

Sundry  Systems. 

Air  gas  systems  and  systems  employing 
kerosene  under  pressure  for  use  in  con- 
nection with  incandescent  mantles  are 
making  considerable  progress  in  the  rural 
districts  and  other  places  not  reached  by 
city  gas  and  electric  plants.  The  former 
system,  however,  has  had  a  setback  in  the 
increased  price  of  gasoline  and  the  diffi- 
culty in  obtaining  the  high  grade  neces- 
sary. A  new  modification  of  the  latter 
system  consists  of  a  gas  arc  lamp  con- 
nected with  the  fuel  tank  by  a  fine  flexible 
bronze  tube.  Laboratory  tests  showing 
1,220  candle-power  are  claimed  for  this 
lamp.45 

A  new  method  of  utilising  natural  gas 
has  recently  been  brought  out,  but  is  still 
in  an  experimental  stage.  The  plan  is  to 
pump  the  nearly  exhausted  wells  and  treat 
the  gas  in  such  a  way  as  to  produce  a 
volatile  liquid  which,  on  release  of  pressure 
would  evaporate  into  a  utilisable  gas. 

Cold  Light. 

The  startling  announcement  has  been 
made  that  the  long  looked  for  secret  of 
obtaining  a  cold  light  has  been  discovered 
in  France,  it  being  understood  that  the 
term  "  cold "  is  purely  relative.  A 
rotating  wheel  carrying  a  number  of 
lamps  at  the  circumference  is  arranged 
so  that  an  electrical  contact  lights  each 
lamp  in  succession.  The  result  is  a  series 
of  instantaneous  flashes  as  each  lamp 
passes  the  contact  point,  retinal  persist- 
ence giving  the  effect  of  a  steady  light 
With  this  apparatus,  the  inventor  claims 
to  be  able  to  run  the  lamps  at  a  voltage 


44Grt*  World,,  January  18th,  1913. 
^Iron  Age,  January  23rd,  1913. 


of  from  two  to  four  times  the  normal, 
and  to  obtain  an  efficiency  thereby  of 
0.2  watt  per  candle,  2  watts  per  candle  being 
normal.46  In  this  connection,  it  may  be 
said  that  the  idea  of  supplying  lamps  with 
intermittent  current  is  not  new.  Some 
fifteen  years  ago  an  inventor  placed  in  the 
lamp  circuit  a  commutator  by  which  the 
current  was  interrupted  a  number  of 
times  a  second,  but  nothing  ever  came  of 
the  plan.  A  test  of  the  present  system  is 
on  record  from  which  we  learn  that  the 
results  are  what  might  be  expected  from 
overrunning  the  voltage  ;  the  life  of  the 
lamps  was  reduced  from  one  thousand 
hours  to  four  hours.47 

Luminous  Animals. 

The  firefly  is  ?;ill  the  subject  of  research 
among  scientists.48  It  is  pretty  well 
known  that  certain  animals  and  insects 
have  the  power  to  produce  by  means  of 
chemical  reactions  a  form  of  radiant 
energy  lying  practically  within  the  limits 
of  the  visible  spectrum,  but  the  nature  of 
these  reactions  is  not  yet  known.  One 
investigator,  indeed,  separated  out  two 
substances  called  by  him  eluciferase  and 
luciferine  respectively  which,  when  mixed 
and  moistened,  became  luminous.49  The 
nature  of  these  substances  is,  however, 
a  matter  of  doubt.  A  study  has  been 
made  of  the  intrinsic  brilliancy  of  the 
glowworm  or  larva  of  the  firefly,  which 
gave  as  a  result  0.0046  candle  per  square 
centimeter.  From  this  it  was  calculated 
that  the  luminous  material  of  the  glow- 
worm, could  it  be  reproduced,  would  not 
only  be  of  high  luminous  efficiency  but 
would  also  be  a  happy  mean  in  intrinsic 
brightness,  far  lower  than  the  artificial 
light  sources  with  which  we  now  try  our 
eyes,  yet  high  enough  to  permit  its  use 
without  pre-empting  more  wall  space 
than  we  now  give  to  windows. 5  ° 

{To  be  continued.) 

^Scientific  American,  May  31st,  1913. 
47  Journal  of  Gas  Lighting,  May  13th,  1913. 
^Lighting  Journal,  January,   1913. 
^Philadelphia  Public  Ledger,  April  6th,  1913. 
^Lighting  Journal,  February,  1913. 
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TWO  NOVEL  INDIRECT  LIGHTING  BANK  INSTALLATIONS. 


The   two    illustrations   on    the  opposite 

-how  a  highly  novel  and  interesting 

method  of  indirect  lighting  which  bas  been 

duced  into  several  banks  in  Chii 
KL'.  1  shows  a  view  of  tin-  Swedish- 
American  Bank,  the  illumination  of  which 
.  omplished  by  special  reflectors  using 
,it  lamps  which  are  fitted  into  each 
of  the  eight  box<  -  or  troughs  along  the 
bank  tail  over  the  tellers'  desks.  For 
the  main  lighting  there  are  thus  do  sus- 
pended fittings.  It  is  .stated  that  this 
absence  "t  pendant  fittings  prea 
perspective  in  a  remarkable  manner  and 
tends  t<.  give  'he  room  a  high,  spacious 
appearani  e.  [n  addition,  the  lights  being 
comparatively  distant  from  the  ceiling, 
the  illumination  of  the  upper  part  of  the 
room  is  exceedingly  uniform. 

This  main  bank  room  is 60  ft.  long  .".2  ft. 
wide,  and  'J*''  ft.  high  and  the  reflectors 

uned   in   the  casings   for  tl ank 

room  are  9  ft.  above  the  floor.  Their  are 
two  skylights  in  the  ceiling  which  illu- 
minate the  room  during  tin-  daw  'I 
are  also  utilised  for  artificial  lighting 
after  dark,  eight  reflectors  using  100-watl 
lamps  being  mounted  above  the  g 
The>e  photographs  were  taken  entirely 

by  the  artificial  light.      The  hands  of  the 
i  I  show  that  the  exposure  was 

just    about    live    minutes    a    fairly    1<>w 

e  f<.r  a  photograph  <>f  this  kind. 


There  are  also  four  fittings  carrying 
L50-watt  lamps  for  the  vestibule  entrance, 
hut  these,  being  at  the  opposite  end  of 
the  bank,  are  not  shown  in  the  photo- 
graph.     These,    however,    add    to   the 

I     effect . 

The  second  photograph  shows  a  por- 
tion  of  the   hank   of  the    I'liion   Tim- 

(also  iii  Chicago),  which  is  lighted  on  a 

similar  plan.  In  this  case  the  compara- 
tively low  ceiling  would  have  made  it 
difficult    to   use   pendant    fixtures   so   that 

the  use  of  lamps  in  boxes  for  the  bank 
room  is  very  convenient.  Tie-  room  show  n 
is  71  ft.  long,  38  ft.  wide,  and  VI  ft. 
high,  and  the  troughs  above  the  tellers' 

desks    contain     180   small    reilcctois.   each 

equipped   with  one  25-watt   lamp.    The 

distance  from  the  top  of  the  reflectOI  to  the 
ceiling  is  1.1  ft.  The  consumption  of 
electricity  amounts  to  about  1*6  watts  pel 
BO.  ft.  and  the  average  illumination  is 
given  as  1  ft. -candles.  Several  similar 
illations  bave  been  made  in  1  'inks 
in  the  United  States  at  Kvansville 
(Indiana)  ami  elsewhere,  and  the  method 

seems  to  be  proving  very  acceptable. 

For  the  photographs  and  particulars 
embodied  in  this  article  we  are  indebted 
to    the    courtesy    of    Mr.    C.    If.    Bunn, 

Engin -in  *  iharge  to  the  National  X  H 

Reflector  <  k>.  (<  !hicago). 


LIGHTING 

nithered  l>v  M. 
Lauriol,  Chief  Engineer  of  the  lighting 
gei  \  Paris,  show  that  the  lighting 

powers  of  the  apparatus  used  for  public 
purposes    amount    to    about     7,000,000 
,  .indies.     The  quantity  of    as  empli 
f,.r  public  lighting  91  '•IH|  cubic 


IN    PARIS. 

metres  or  3,234,000  cubic  feet.  For  pri- 
vate Bervice,  the  consumption  for  lighting, 
beating   and    power  amounts  to  I.IJimmmi 

cubic  metres  (4,026,000  cubic  feet).  The 
measure  of  electricity  used  in  24  hours 
is  13,000  kilowatts  for  public  lighting  and 

164,000    kilowatts    for    private    pun 
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Fig.  1.— A  view  of  the  Swedish-American  Bank,  Chicago. 


Fig.  2.— A  view  of  the  Union  Trust  Co.'s  Bank,   Chicago. 

Two  photographs  of  Interesting  Indirect  Installations  in  the  Banks  in 
Chicago.  The  illumination  derived  from  lamps  concealed  in  trough  re- 
flectors mounted  above  the  bank  rail. 

(Photos,  taken  entirely  by  artificial  light.) 
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ARTISTIC  LIGHTING  OF  SHOP  WINDOWS. 


amplei  of  shop  window  lighting 
!!•_'.     It  will  !».•  recalled 
thai  last  peat  we  repn  >me  illus- 

trations of  the  effects  at  Karrod's  Stores 
in  London.  We  have  now  received  from 
the  Public  Service  Electric  Co.,  oi  New 

- lexan 

of  novel  lighting  effects  in  the   United 
.,f  these  are  reproduced  on 
■ 

The  first  illustration  Bhows  a  window  in 
the    bunoua    Wanama         31     •  b.    John 

amaker  in  the  Philadelphia  Pj 
April  5th,  1913,  remarked  that  "  the  art 
of  present-day  Btorekeeping  is  not  the 
cation  oi  a  lost  art,  but  the  invention 
< . f  ;i  new  art  far  superior  to  the  best 
oi  fifty  V'  are  ago."  The  sain-' 
migl  •  -,  window  lighting. 

1  Pig  1.  the  lighting  comes  entirely 
from  overhead,  and  the  background  oi  the 
window  has  been  specially  designed  to 

form    part    oi    tie-    whole    display.      This 

illustration   shows   in   a    very    practical 

form  the   mod--ni   idea  that  an  art 

show  window  should  not  be  a  catalogue  of 

goods,  b  ■'  by  which  the  attention 

of  passers-by  is  involuntarily  attracted. 


Some  experiments  were  carried  out  by  the 
Public  Service  Electric  Co.  with  a  vi< 
demonstrating  the  increased  attention 
secured  by  a  well  lighted  window.  In 
one  instance  it  was  observed  that  a  certain 
show  window  attracted  the  attention  of 
12  per  cent,  of  the  passers-by.  The 
li'_rhtin'_r  equipment  was  then  entirely 
altered,  the  illumination  being  used  in  a 
decorative  way  as  part  of  the  display. 
A  count  then  showed  that  the  attention 
of  no  less  than  72  per  cent,  of  thi 
by  was  attracted.  Thus,  the  attractive 
power  of  the  window  had  been  inert 
no  le^s  than  5< " »  per  cent.,  and  it  is  stated 
that  the  difference  in  the  cost  of 
current  was  only  '_'  cent-,  (about  Id.  per 
hour). 

Kg.  2  shows  a  \  iew  of  this  very  window. 
It  will  he  observed  that  the  illumii 
lanterns  and  parasols,  besides  givi] 
certain  amount  of  light  to  the  surround- 
ings,  in  themselves  constitute  decorative 
objects  and  form  part  of  the  picture.  In 
addition,  a  highly  novel  effect  was  pro- 
duced  by  transmitting  blue  light  through 

the  lattice  at  the  top  01  the  window,  giving 
the  effect  of  a  hlue  skv. 


LIGHTING  OF  ROADS  AND  VEHICLES. 


is  u-  the  following 
quotation  from  a  newspaper  in  Calcutta, 
ft  is  evident  that  the  illuminating 
engii  '  indpoinl  in  street  lighting 

i-  making  beadway  in  distant  lands. 
The    report    submitted    to    the    Road 

•i  .    ■  •    i.ll     the     sul>jee1     seclllH    t"    OS    <" 

real  difficulty 
in  lighting.     For  road  Lighting  the 

lumps   should    be 
high  '1    with    ground 

and  for  vuhiclra  it  •        I  hat 

lamps  should  '»   phv  ed  higher.    A  ground 
(•a  light   bel ter  the 

plain    glass    shade    and,   \\e   think,    Lights 

i in-    .  re  Wetter ;   and  although  it 

.  :i    amount    of    light 


think  its  effect  in  the  street  will  be 
really  to  produce  more  general  illumina- 
tion, the  effect  ot  whiohwill  be  enhanced 
by  hanging  the  lemps  somewhat  IultImt 
than   i-  usual  now.     A   low-placed  light 

i  vehicle  most  certainly  has  t  he  • 
of  exaggerating  ridgi  -  ami  hollows  on  the 
road,  besides  bewildering  th<  comer  from 
.m  opposite  direct  ion.  Plac<  d  high  it 
would  both  light  the  road  better  and 
distract  the  drivers  of  other  vehicle  a 
In  their  case  we  also  think  ground  Lrla-< 
m  improvement.    These 

may  appear  -mall   matters.  I>ut    we  think 

if  the  opinions  given  were  proved  and 

followed  an  enormous  benefit   would  be 

conferred  on  the  public. — Indian  /:■"{"(■ 

ruber  13  th,  1913. 
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Fig.  1. — A  view  of  a  show  window  in  the  Wanamaker  Store,  lighted  from  above. 


Fig.  2. —  \nother  window  in  which  lighted  lanterns,  illuminated  parasols,  etc.,  form 
part  of  the  decorative  scheme, 
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TRANSACTIONS 


£bc  illuminating  Engineering  Society 

(Foundkd  in  London,  1909.) 

(The  Illuminating  Engineering  Society  is  not,  as  a  had//,  /(sponsible  for  the  opinions 
expressed  by  individual  authors  or  speakers.) 

SOME    PROBLEMS    IN   DAYLIGHT    ILLUMINATION 

WITH    SPECIAL    REFERENCE    TO    SCHOOL    LIGHTING. 

[Proceeedings   at   a   meeting  of  tbe  Society  held  at  the  House  of  the   Royal 
Society  of  Arts  (London),  on  Tuesday,  December  Kith,  191.'}. j 


A  PAPER  on  the  above  subject   was   read 

by  Mr.  P.  J.  Waldram  at  a  meeting  of 
the  Society  on  December  16th,  the  chair 
being  taken  by  Dr.  James  Kerr. 

The  minutes  of  the  last  meeting  Laving 
been  taken  as  read,  the  Chairman  culled 
upon  the  Hon.  Secretary  to  read  out  the 
names  of  new  members  in  the  usual 
way  (see  p.  14). 

The  Chairman  then  called  upon  Mr. 
P.  J.  Waldram  to  read  his  paper  entitled 
"  Some  Problems  in  Daylight  Illumina- 
tion," which  is  reproduced  in  extenso 
on  pp.  15- — 32,  and  subsequently  himself 
gave  a  brief  summary  of  research  in 
foreign  countries,  which  forms  an  appen- 
dix to  Mr.  Waldram's  paper  (p.  27). 

The  Chairman  next  asked  the  Hon. 
Secretary  to  read  letters  from  Sir  Geo. 
Newman,  Sir  Henry  Tanner,  F.R.I.B.A., 
Mr. W.Woodward,  Mr.  Chatfield  Clark,  Mr. 
Digby  Solomon,  A.R.I.B.A.,  and  others 
regretting  their  inability  to  be  present. 

Mr.  J.  S.  Dow  was  then  called  upon  to 
present  a  summary  of  the  replies  received 


from   foreign   correspondents   to   a   series 
of  queries  issued  by  the  sub-committee 

of  the  Society  engaged  in  studying  this 
subject  (see  p.  33). 

Mr.  F.  K.  Fabrow,  F.R.I.B.A.,  repre- 
senting the  Royal  Institute  of  British 
Architects,  then  said  a  few  words  express- 
ing his  appreciation  of  the  paper,  and 
of  the  work  which  the  Illuminating 
Engineering  Society  was  doing. 

Dr.  E.  H.  Nash,  representing  the 
Medical  Officers  of  Schools  Association, 
also  joined  in  the  discussion,  and  showed 
a  number  of  slides  illustrating  methods  of 
school  planning  in  this  and  other  count  cies. 

The  Chairman,  in  closing  the  dis- 
cussion, remarked  that  the  ground 
covered  in  the  paper  was  too  wide  to  be 
dealt  with  that  evening,  and  it  has 
therefore  been  resolved  to  continue 
the  discussion  at  the  next  meeting  of  the 
Society  on  Thursday,  January  15th, 
1914,  when  he  hoped  many  of  the  audience 
would  again  be  present. 


OFFICIAL  ANNOUNCEMENT   OF  NEXT   MEETING. 

(To  be  held  in  the  House  of  the  Royal  Society  of  Arts,  18,  John  Street,  Adelphi, 
London,  at  8  p.m.  on  Thursday,  Jan.  15th,  1914.) 

At  this  Meeting  the  discussion  on  the  paper  by  Mr.  P.  J.  Waldram, 
F.S.I.,  entitled  :  "  Some  Problems  in  Daylight  Illumination,  with  special 
reference  to  School  Planning,"  will  be  resumed. 

Copies  of  I  lie  paper  can  be  had  on  application  to  the  Hon.  Secretary 
(Mr.  L.  Gasier,  32,   Victoria  Street,  Loudon,  S.W.J. 


14 


THE    ILLUMINATING    ENGINEER     (jan.) 


H. 


NEW  MEMBERS  OF  THE  SOCIETY. 

The  names  of  applicants  for  membership  read  out  at  the  previous  meeting  on  Nov. 
18th*  were  formally  announced  at  the  last  meeting,  on  Dec.  16th,  and  these  gentlemen 
declared  members  of  the  Illuminating  Engineering  Society. 

In  addition,  the  names  of  the  following  gentlemen  have  been  duly  Bubmitted  and 
approved  by  the  Council,  and  were  also  read  out  by  the  Hon.  Secretary  at  the  last 
Meeting : — 

Lighting    Engineer,     188.     Dwight     Street,    Nkw 

Havkn.   Conn..    U.S.A.      (1) 
Deputy  Manager,  The  General  Electric  Co.,  Ltd., 

Victoria  Bridge,  Manchester.     (1) 
Director  of    Thi    Lighting  Journal,    1,   Eocleston 

Road,   Ealing,   London,  W.     (1) 
Elec.  Engineer,  M  —  re.  Borne  Bros.,  388   Strand, 

London.     (1) 
Managing  Director  of  Messra.  Jas.  Milne    A  Sons, 

34,   Wellington  Street,   Leeds.     (1) 
Elec.  Engineer  to  the  <  it>  of  <  rlasgow,  75,  Waterloo 

Street.    (  rlaagOW.       (  1  ) 

Publicity  Dept.,  General  Electric  Co.,  Ltd.,  67, 
Queen  Victoria  Street,  London.  E.C.     (1) 

Architect  to  the  Southampton  Education  Com- 
mittee,    The     (astir.     WlNCHKSTKR.       (1) 

Ed.  of   Tht    Lighting  Journal,   Ashside,  Hampton 

Wick.    London.     (1) 
Elec.    Engineer,    Manager    Elec.    Street    Lighting 

Apparatus  Co.,  11.  Victoria  Street,  London, 

S.W.     (1) 
Lighting     Inspector     on     the     X.S.     Wale-     Govt. 

Railways,       Shiplake,        i'arramatta       Road, 

i  ONCOBD,    New  South  Wales.      (1) 
Elec.   Engineer,   Messrs.   Pinching  &  Walton,  52, 

Cannon   Street.    London,   E.C.     (1) 


Clewell,  C.  E. 
Earthing,  T. 

Greeidy,  A.  J. 
Howard.    II.    C. 
Hel,,,.    W.    D. 
Lackie.    W.    W  . 
Palmer.    II.   <  . 
Robert-.   A.    L. 
Robinson.   A.    W. 
Sinclair.    F.    B. 

Walters,  A.    E. 

Walton.   W.   H. 


*  lUum.  Eng.  Lond.,  Dec,   1913,  pp.  609—611. 


NATIONAL  ILLUMINATION  COMMITTEE  OF  GREAT  BRITAIN. 


A  PROVISIONAL  committee,  formed  (,( 
representatives  of  the  Illuminating 
Engineering  Society,  the  Institution  of 
Electrical  Engineers,  the  Institution  of 
•  ;,i-  Engineers,  and  the  National  Physical 
Laboratory,  held  a  meeting  on  29th 
November  last,  at  which  arrangements 
were  made  for  the  formation  of  a  National 
Illumination  Committee,  to  be  con- 
stituted according  to  the  Statutes  of  the 
International  Illumination  CommissioD 
with     the    primary    object     of    affiliating 

Britain  to  that  ( binmission. 

The  provisional  committer  r<  com- 
mended that  the  National  Committee 
should  consist  of  tive  representatives  of 
each  of  the  three  technical  societies  and 
two  representatives  of  the  National 
Physical  Laboratory.  Thi-  recommenda- 
tion has  been  adopted,  and  the  following 
have  been  nominated  as  members  of  the 
Committee  :  By  the  Illuminating 
Engineering  Society:    .Mr.   Leon  Qaster, 

Mr.  I-'.  W.  <; Lenough,  Prof.  Bilvanus  P. 

Thompson,  and  Mr.  A.  P.  Trotter  (this 
Society  has  not  yet  nominated  its  fifth 


representative).  By  the  Institution  of 
Electrical  Enginet  ra :  Mr.  F.  Bailey, 
Mr.    W.    Duddell,    Mr.    K.    Edgcumbe, 

Mr.  Haydn  Harrison  and  Prof.  .1.  T. 
Mollis.  By  t  In  Institution  of  I 
Engineers  :  Mr.  K.  Alien.  Mr.  .1.  Lond. 
Mr.  W.  .1.  A.  Luttrrneld.  Dr.  11.  G. 
Colman,  and  Mr.  II.  Watson.  Bv  the 
National  Physical  Laboratory  :  Dr.  R.  T. 
Glazebrook,  (ML.  and  Mr.  ('.  ('.  Paterson. 

The  first  meeting  of  this  National 
Committee  took  place  on  the  2nd  inst., 
when  the  following  were  chosen  as 
officers  : — 

Chairman,  Mr.  K.  Allen,  of  Liverpool; 
Vice-Chairmen,  Mr.  \\.  DuddeU  and 
Mr.  A.  P.  Trotter.  Loth  of  London,  and 
Honorary  Secretary  and  Treasurer.  Mr. 
W.  J.  A.  Butterfield,  of  London.  Great 
Britain  is  entitled  to  two  delegates  on 
the  Executive  Committer  of  the  Inter- 
national Illumination  Commission,  ami 
Dr.  H.  G.  Colman  and  Mr.  W.  DuddeU 
were  accordingly  appointed  by  the 
Committee  as  the  delegates  from  this 
countrv. 
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SOME    PROBLEMS   IN   DAYLIGHT  ILLUMINATION. 

WITH  SPECIAL  REFERENCE  TO  SCHOOL  PLANNING. 

By  Percy  J.  Waldram,  F.S.I 

Paper  read  at  the  Meeting  of  Illuminating  Engineering  Society  held  at  the  House  oj  the 
Royal  Society  of  Arts  (John  Street,  Adelphi,  London,  W.O.),  at  8  p.m.  on  Tuesday, 
December  l&h,  1913. 


It  would  at  first  sight  appear  to  be 
improbable  at  this  stage  of  scientific 
investigation  that  anything  new  or 
interesting  could  be  said  with  regard  to 
such  a  subject  as  daylight  illumination, 
which  is  so  vitally  necessary  to  our 
existence  that  it  is  the  object  of  the 
daily,  hourly  observation  of  every  normal 
human  being.  Still  less  would  one  expect 
it  to  present  difficult  problems  materially 
affecting  large  momentary  considera- 
tions, or  to  find  many  of  those  problems 
habitually  solved,  by  those  who  are 
professionally  engaged  to  do  so,  only  by 
the  most  random  guesswork,  rendered 
still  more  uncertain  by  ignorance  of 
facts  which  might  be  ascertained  by 
ordinary  observation. 

Yet  such  is  actually  the  case;  and  this 
paper  is  presented  with  no  little  diffidence, 
not  because  the  subject  is  barren  of 
interest,  but  rather  because  the  writer 
appreciates  the  difficulty  of  adequately 
presenting  its  vast  potentialities  as  a 
field  of  research.  Neither  is  that  diffi- 
dence caused  by  the  simplicity  of  the 
problems  involved  but  rather  because  the 
writer  is  conscious  of  the  difficulty  of  doing 
justice  to  their  complexity. 

Nor  is  there  reason  to  entertain  any 
fear  of  wasting  your  time  over  a  subject 
which  affects  no  monetary  interests  and 
therefore  concerns  the  scientist  rather 
than  the  engineer.  On  the  contrary, 
the  correct  solutions  of  daylight  problems 
affect  such  large  sums,  both  of  capital 
expenditure  on  buildings  and  of  annual 
expenditure  on  heating,  rental  value, 
dead  rent  of  light  wells,  &c,  that  one 
cannot  help  feeling  considerable  appre- 
hension in  even  indicating  what  appear 
to  be  suitable  lines  of  investigation. 

The  illumination  of  buildings  by 
natural  light,  as  obtained  by  forming 
openings    in    the    walls    and    ceilings    of 


rooms,  is  an  operation  which  so  materially 
influences  the  structure  and  the  sub- 
sequent utility  and  value  of  all  buildings, 
to  say  nothing  of  the  architectural 
and  other  amenities,  that  one  is  rather 
staggered  to  find  that  practically  no 
rules  exist  which  determine  what  width, 
height  and  arrangement  of  glass  area 
will  afford  adequate  illumination  for 
any  given  size  of  room.  Still  more 
strange  is  it  to  find  no  recognised  criterion 
in  existence  as  to  what  is  adequate 
natural  illumination  for  any  given  purpose, 
such  for  instance  as  a  school,  a  library, 
a  dwelling  house,  an  office,  a  retail  shop 
or  a  workshop. 

By  means  of  vertical  windows  we 
admit  to  our  rooms  a  small  (an  extremely 
small)  proportion  of  the  illumination 
enjoyed  outdoors,  but  what  that  pro- 
portion should  be  for  any  specific  purpose 
has  yet  to  be  defined.  When  we  come 
to  consider  the  matter  we  find  that  the 
daylight  source  varies  from  month  to 
month  and  from  hour  to  hour  on  normal 
days  by  several  hundreds  per  cent., 
whilst   on   many   days   it   will   vary   by 

ZENITH  SKY    BRIGHTNESS.    MONTHLY     VARIATIONS.     KIEL  ISOS-B. 
AVERACE      FOR     ALL    WEATHERS.         [wEBEr] 
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Fig.  2. 


50  per  cent,  to  100  per  cent,  in  the  course 
of  a  few  minutes.  Figs.  1  to  3  show 
the  variation  on  typical  days  given  by 
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different  authorities,  and  Figs.  4  to  6  show 
the  difference  between  a  clear  still  after- 
noon in  November  in  London,  a  windy 
day,  showery  with  bright  intervals,  and 
a  dull,  wet  day. 

It  will  at  once  be  seen  that  the  extent 
of  these  variations  in  changeable  weather 
is  really  far  greater  than  is  commonly 
supposed.  This  fact  alone  makes  the 
measurement  of  the  ratio  of  the  outside 
light  which  is  enjoyed  by  any  room  a 
difficult  task  even  with  accurate  and 
bandy  measuring  instruments — except 
on  light,  grey  days,  when  the  .sky  is  of 
equal  and  approximately  permanent 
brilliance  for  considerable  periods  of 
time.  When  in  addition  we  consider  the 
idiosyncrasies  of  the  unaided  human  eye 
it  will  be  Been  that  its  estimates  of 
natural  illumination  are  liable  to  vary 
enormously  without  the  estimator  being 
even  aware  of  his  errors.      Herein  lies  the 

explanation  <>f  the  curious  anomaly 
thai  in  ancienl  light  eases  the 
absolutely  contradictory  evidence  maj  be 
given  in  perfect  good  faith  by  different 
experts  of  equal  skill,  whose  integrity  is 
above  suspicion,  and  who  may  be  quite 
capable  of  fairly  appraising  the  effect 
of  all  other  matters  tending  to  modify 
t  he  value  of  real  est  ite,  and  of  I  ra<  ing 
such  effects  amongst  the  ramifications  of 
underleases  and  subsidiary  interests. 

It   is  Bimply  becau sperte  trust   to 

the  irnpn  eived  by  their  unaided 

:     in    ignorance    of    the    fact    that 
isolated    impressions    cannot    be    taken 
'■n   rough  criteria  of  average  con- 
ditions over  long  periods  ;    and  thai  the 
.i^    a    measuring    instrument    is   so 
hopelessly    inaccurate    thai    to    depend 

upon  it  tOl  estimating  natural  illumina- 
tion can  only  be  compared  with  an 
attempt  to  locate  the  points  of  the 
compass  by  observing  the  direction  and 
temperature  of  the  wind. 

Prof.  Bilvanua  Thompson  in  the  course 
of  a  paper  read  on  I  Ith  <  October  last  al  a 
Congress    of    Educationists    al   the  I 
Exhibition,  stated  : — 

\<  t he  hrst  the  human  eye  is  a  very 
bad  photometer,  [ts  automatic  adjust- 
ment,   which    closes    the    pupil    m    the 

presence  of  a  tl 1  of    light  and  opens 

it  in  twilight  a  mos1  valuable  provision 
of  oat  ure  works  againsl  n  as  a  measuring 
instrument.        And     Feohner's     law     of 


psycho-physiology  concerning  the  nu- 
merical relation  between  a  stimulus 
and  its  resultant  Bensation,  shows,  once 
and  for  all,  the  impossibility  of  setting 
up  the  eye  as  a  judge  of  photometric 
values.  The  one  and  only  thing  that 
the  eye  can  do  in  this  regard — and  it  is 
the  principle  ol  every  photometer — 
draw  a  judgmenl  as  to  the  equality 
or  non-equality  of  the  illuminations 
on  two  adjacent  patches  of  space  in  the 
field  of  vision. 

It  ia  also  accessary  to  ap]  ■   Borne 

other  little  known  peculiarities  of  the 
human  eye.  Although  its  measuring 
ability  is  bo  poor  in  the  presence  of 
artificial  li^ht,  it  is  infinitely  less  capable 
of  appreciating  variations  of  daylight, 
me  experience  we  can,  by 
exercising  due  care,  estimate  the  amount 
of  artificial  illumination  falling  upon 
a  white  card  with  a  malt  surface  to 
within  perhaps  one  or  two  toot-candles, 

and    excessive    artificial    illumiiial  ion    on 

such  a  source,  say  10  to  l.j  foot-candles, 
causes    us    acute    discomfort.     But    few 

peoph  would  he  conscious  of  any  material 
difference  in  illumination  if  they  passed 
from  an  ordinary  interior  into  the  open, 
even  though  whilst  doing  so  they  kept 
their  eyes  fixed  upon  a  white  matt  card 
or  a  piece  of  ordinary  printed  paper. 
Vei  whilst  inside  the  illumination  might 
be  considered  of  quite  average  and 
adequate  strength,  outside  it  would 
be     not  ten  oi  fifty  per  cent,  stronger — 

but  probably  a  thousand  to  tWO  thousand 
times  as  Btrong.      To  our  eyes   it    apj 

a  little  stronger,  an  impression  which  is. 
perhaps,  subconsciously  accentuated  by 
the  fact  that  we  naturally  expect  it  to  be 

so  ;     but    a    ratio   of   B    thousand   to   two 

thousand  to  one  seems  absurd,  until 
we  try  n   ■  ith  s  photometer  or  attempt 

to  photograph  in  the  two  positions  with 
the  same  stop. 

A     thousand    foot-candles    of    daylight 

oi  sunlight  is  less  trying  to  our  eyes  than 
lo  foot-candles  of  artificial  light.    This 

is   possibly  due   to   the   fact    1  li.it    we    have 

only  been  accustomed  to  the  use  of  the 

hitter  for  say  160  years  or  SO — B  period 
which  is  extremely  minute  in  comparison 
with  the  countless  ages  through  which  our 

have  developed  under  natural  light. 

Also,  ii  may  be  noted  that  the  supreme 
indifference  of  our  eyes  to  huge  variations 
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of  ample  natural  illumination  is  replaced 
at  low  intensities  by  a  sensitiveness  to 
variations  which  approximates  to  that 
supersensitiveness  which  obtains  under 
artificial  li'_'M,  which  bo  many  people 
regard  ss  its  normal  capacity  Cor 
appreciating     degri  illumination. 

The    reason    of    this    i-.    possibly, 
hereditary.     For  many  thousands,  i 
bly  million-,  of  years,  increases  of  low 
illumination     must     have     heralded    to 
our  open-air  ancestors    the    approach  of 
dawn    and    were    signals    to   be    noted    if 
the  valuable  hours  of  daylighl  were  to  be 
utilised.    Similarly,  variations  of  waning 
lighl    indicated  the  approach   of  a   storm 
or  of  nightfall,  ami  only  by  noting  i 
hilly   tin-   intensity   of    such    variations 
could    tin-    tim.-   available    for    reaching 
shelter  be  ganged. 

When  the  due  observation  of  these 
variations  made  all  the  difference  between 
comfort  and  discomfort,  or  even  between 

llf.-  and  death,  n.'tuiallv  the  eve  W  iuld 
have  been  trained  to  note  them.  Also  in 
the  dim  twilight  of  forests  an  alerl 
intensity  of  vision  was  (ailed  for  which 
i rv  in  the  open  ;  where 
the  fact  that  the  light  varied  by  any- 
thing up  to  800  per  cent,  to  1,000  per 

cent,  between  sunrise  and  noon  and 
between   noon  and  sunset    had   no  special 

significance.because  the  diffeience  between 

day  and  another  or  even  between 
different  parts  of  the  same  day  rendered 
it    nseless   a-   a    means   of   ganging   the 

Dg  of   Ullie. 
There     are      Vet      other     Counts      ill      the 

indictment  which  one  must  draw  up 
agaii  measuring  instrument 

of  daylight,  which  are  no  less  important 
and    are    possibly    capable    of    similar 

explanation. 

When  man  had  to  trust   mainly  to  his 

and    wit  •    ■         ttacks   of 

wild  animals,  anything  which  obstructed 

the       view       was       ohnoxiou-.       and        an 

unobstructed  invaluable. 

Whether  we  ■  n  influenced  or  not, 

le  will  certainly  oft<  up  in  the 

middle  of  an  empty  room  and  judge  of 

lay  lighl  illumination  for  reading, 
writing  and  working  by  the  view  from 
the  window,  and  then  size,  taking  no 

at  nil  of  the  height     d  the  window   | 

in    relation    to    the    depth    of    the    room. 

There  are  also  -'ill  architect  -  who  will 


compress  a  tjlass  area  of  one-tenth  of  the 
iloo-  into    low,  broad    windows 

and  expect  them  to  lighl  a  deep  room. 

The  eyes  of  many  people  also  are 
particularly  susceptible  to  colour,  and 
if  the  walls  of  a  room  be  covered  with  a 
white  paper  with  a  light  pink  pattern, 
the  eye.  noting  their  cheerful  lightness, 
will  pronounce  the  room  a  light  one 
whether   it    really    be    so    or    i!"'.    On 

the  other  hand  if    the  walls  be  dull 
or  brown,  as  in  the  Court  Rooms  of  the 
Royal  ' lourts  <»f  Justice,  one  i<  oh-. 
by   their   sombre    gloom    and    will   find    it 
most    difficult    to    avoid    the    conclusion 
that     the   Courts   are   dull   and    badly   lit. 
even    though    by    virtue    of    their    high 
windows     or     lantern     lights     they     may 
really    enjoy    a    degree    <»f    illumination 
for  reading  and  writing  such  as  is  received 
by  very  few  ordinary  room-,  and  may  be 
able  to  dispense  with  artificial  light  I 
winter  afternoon  for  a  considerably  longer 
period  than  would  be  possible  in  a  room  lit 
with  windows  of  the  ordinary  height. 

We  must  also  make  ample  allowance 
for  the  fact  that  clear  blue  sky  necessarily 
BUggests  the  idea  of  unobscured  Bunlight, 
which  gives  the  most  intense  degree  of 
illumination  which  our  eyes  will  stand  ; 
whilst  on  the  other  hand  clouds  indicate 
a   material  reduction  of  such  light.      But 

are  outdoor  conditions,  and  ai 
have  taken  to  living  and  working 
much  indoors,  our  intuitive  impressions 

are  apt  to  prove  deceptive  unless  we 
jmise    that     blue    sky    L'ives    us    verv 

little  of  that  diffused  light  upon  which  all 

interiors  must  depend,  when  they  are  not 
-.  im_r  the  sun's  ravs,  direct  or  directly 

reflected.     White    or    very    light     grey 

I  louds  in  fact  materially  increase  the 
illuminate  n  of  interiors. 

The  verv  commonly  held  supposition 
that   the  contrary   is  'he  i  often 

bolstered  up  by  the  tests  of  the  length 
of  time  required  to  darken  photographic 
pap  r.  whicn,  however,  is  unduly  sensitive 
to  the  ravs  of  light  from  blue  sky.  This 
i-  unfortunate,  b  i  an--  -a hem ise  such 
photographic    tests    would    have    been 

valuable  in  many  cases,   instead  of  being 

a-  they  ate  sometimes  accurate,  some- 
times approximate,  and  st  m>  time-  wholly 

(I  l"ll I- 

The    only    accurate    practical    me" 
we  have  at  present  of  measuring  illumine- 
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tion  readily  by  a  single  observation  is  to 
utilise  the  ability  of  the  eye  to  judge  the 
relative  brightness  <>f  two  small  similar 
surfaces  receiving  low  degrees  of 
illumination,  one  of  which  slowly  varies 
in  brightness,  and  to  determine  the  point 
at  which  they  are  equally  bright. 

This  is,  of  course,  merely  the  Bcience  of 
photometry,  which  has  been  brought 
to  a  considerable  degree  of  perfection 
diirin<_'  the  last  few  years  with  regard 
to  the  ezad  measurement  of  light 
nun  es,  of  the  illumination  they  produce, 
and     of     natural     illumination.     By     its 

means  we  may  hope  I rrect  the  fallacies 

of  impressions  conveyed  by  isolated 
observations,  the  idiosyncrasies  of  the 
md  the  mind,  and  the  errors  intro- 
duced by  the  difficulty  of  allowing  for 
inherited    prejudices    due    to    influences 

which    have    little    or    nothing    whatever 

to  do  with  the  subjei  t. 

The  problems  of  daylight  illumination 
have  been  studied  to  some  extent, 
and    those    which    await    solution   can   be 

define. I.     An    attempt    is    made    herein 

in  mat  dial  them  for    your  consideration, 
to  indicate  what  has  been  already  done 
towards  their  solution,  to  define  certain 
data  which  is  still  required  and  to  su: 
■   practical   means  of  obtaining  it. 

The  main  problems  of  daylight  illumina- 
tion may  he  briefly  stated  as  follows : — 

(1)  What  is  the  minimum  natural 
illumination     at      which      artificial      light 

I.e.  omes  preferable  ? 
CM  What  are  the  conditions  of  minimum 

sky  brightness  under  which  Buch  minimum 

inside  illumination  ought  to  be  obtained. 

or.  in  other  words,  what  is  the  minimum 

which    the    inside    light     should 

inably  be  expected  to  bear  to  the 

ie    | 

(.'J)  What  an-  the  relative  lighting 
values  under  various  conditions  of  a 
square  foot  of  window  glass  situated  at 
different  positions  in  the  wall  or  ceiling 

.  _-i\ en  loom  and  with  various  det 
of  obstruction  of  the  total  sky  hemisphere 
orrounding  building 

(J)  For  properly  lighting  a  given  point 

in  a  room.  SUCh  as  a  desk  by  the  wall 
furthest  f i < »m  the  window,  what  i|  the 
minimum  angle  which  the  top  of  the  g 
Should  make  with  the  horizontal  at  that 
point  ;  or.  what  height  of  window  head  is 
itial   if  the   back   of  a   tOOtD   "f  uiven 


depth  should  be  reasonably  welldighted 
with  given  degrees  of  obstruction  by 
surrounding  building! 

(5)  For  lighting  a  given  point  in  a  room. 
what  is  the  minimum  horizontal  angle 
of  window  <_dass  which  should  be  sub- 
tended at  that  point  ;  or  what  width 
and  distribution  of  window  glass  is 
essential  in  a  room  of  given  width  with 
given  degrees  of  obstruction  by  surround- 
ing building 

(6)  To  what  extent  in  each  case  is  the 
illumination  affected  by  the  colour  of 
walls  and  ceilings  ! 

Before  considering  these  questions 
either  in  general  or  in  detail,  it  i-  ie  *  essary 
to  clearly  appreciate  that  a  correct 
solution  of  daylight  illumination  in  one 
case  will  not  necessarily  be  correct  in 
another,  on  account  of  different  con- 
siderations  whose  relative  importance 
varies  in  different  cases.  The  best 
illumination  for  reading,  writing,  drawing 
anil  the  majority  of  handicrafts  is 
determined  by  the  physiological  fact 
that  our  eve-  during  such  operations 
only  take  in  rays  of  light  which  are 
reflected  back  from  the  object  \\>  wed. 
within  angles  of  about  10°  or  so  from 
the  vertical  ;  and  we  only  sec  an  object 
by  means  of  the  light  reflected  back 
from  it  info  our  eyes,  which  is  not 
warily    by    any    means    all    the    light 

falling  oil  to  it.  m  even  a  large  proportion 
of  such  light.  For  the  purposes  named, 
low  angle  light   is  of  minor  importance, 

whereas  for  other  purposes,  such  as  the 
illumination  <,f  wall  diagrams  and  black- 
boards in  a  schoolroom,  it  may  be 
invaluable.     Again,  a  drawing  office,  a 

law  court  or  an  operating  theatre  in  a 
hospital  mighl  receive  the  most  perfect 
illumination   from  a   large   lantern   light 

which   would    he  all   but    intolerable 

in   the   walds  of  the  sallle   hospital.       In   a 

schoolroom  the  high  angle  lignt  which  is 
essential  for  reading  and  writing  has  a 
moat  cheerless  and  depressing  effect  when 
it  is  the  sole  source  of  illumination  ; 
and  supplementary  lighting  by  window 
glass  at  a  h.uer  angle,  inefficient  and 
uneconomical  us  it  seems  as  a  lighting 
agent,  has  ■  beneficial  effeel  on  the  minds 

of  scholars  which  is  of  DO  small  educational 
importance.     Bchoolroom  windows  which 

exclude  the  high  angle  midsummer 
sun,   whilst   admitting   what    there   is   si 
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low  angle  winter  sun,  must  not  necessarily 
be  wholly  despised  by  school  architects 
on  account  of  their  poor  return  in  desk 
illumination ;  and  a  patient  would 
probably  recover  more  readily  in  a 
hospital  ward  with  comparatively  low 
window  cills  admitting  the  early  morning 
and  late  afternoon  sun,  than  in  one  which 
merely  gives  an  excellent  vertical  illumina- 
tion to  the  doctors  and  nurses.  For 
some  purposes  a  strong  and  perfectly 
diffused  illumination  must  be  secured  at 
all  costs  ;  for  other  purposes  the  same 
perfection  of  diffusion  would  be  most 
undesirable.  In  the  workshop  of  an 
optician  or  scientific  instrument  maker 
shadows  may  be  highly  objectionable, 
whilst  in  a  modelling  studio  a  certain 
depth  or  intensity  of  shadow  may  be 
quite  necessary. 

A  laundry  may  be  best  lit  by  a  strong 
high  angle  light  accentuated  by  white  walls 
and  ceilings,  whilst  in  a  needlework  room 
the  eye  absolutely  requires  the  relief 
and  recuperating  effect  of  soft  subdued 
wall  tints,  which  may  possibly  discount 
the  illumination  to  a  material  extent. 

Again,  breadth  of  aspect  which  might 
decidedly  enhance  the  rental  value  of  a 
dwelling  room  would  probably  be  only 
distracting  in  a  court  of  law. 

In  every  case  we  must  weigh  the 
relative  importance  of  factors  whose 
requirements  may  be  different  and  even 
contradictory.  So  that  even  when  we 
are  in  a  position  to  determine  what  size 
and  airangement  of  window  glass  and 
what  minimum  obstruction  of  sky  area 
gives  us  the  best  illumination  for  a  given 
purpose,  we  must  still  beware  of  pursuing 
ideals  too  far  ;  and  we  must  apply  the 
touchstone  of  economic  and  structural 
commonsense  as  we  do  in  every  other 
building  problem.  A  parabolic  lattice 
girder  may  be  the  most  economical 
weight  carrier  ;  but  it  is  poor  economy 
to  save,  say,  15  per  cent,  of  rolled  steel 
joists  costing  10s.  per  cwt.  by  adopting 
lattice  girders  at  20s.  per  cwt.  It  is 
precisely  the  same  with  lighting  problems. 
In  designing  a  block  of  offices  an  improve- 
ment in  the  lighting  which  might  increase 
the  rental  value  of  the  lower  floors  by  a 
problematical  5  per  cent,  or  10  per  cent, 
would  be  dearly  purchased  by  enlarging 
the  interior  light  wells  to  an  extent 
equal   to    25    per    cent,    of   the    cubical 


contents  of  building  otherwise  available. 
It  might  appeal  to  our  altruistic  ideals 
of  good  lighting,  but  our  client  in  his  next 
building  would  probably  cut  down  his 
light  wells  to  an  excessive  degree.  To 
take  another  instance,  it  might  be  decided 
that  the  best  lighting  conditions  for 
schools  could  only  be  obtained  in  one- 
storey  buildings  ;  but  to  insist  on  the 
invaiiable  adoption  of  that  type  (probably 
admirable  in  country  districts)  for  the 
enormously  expensive  sites  of  crowded 
towns  might  so  eat  up  available  funds 
in  providing  a  few  excellent  new  schools 
that  the  improvement  of  old  schools, 
where  the  childrens'  eyes  were  suffering 
daily,  would  be  postponed  ;  or  the  new 
buildings  might  have  to  be  so  flattened 
out  that  the  playground  areas  would  have 
to  be  undulv  decreased  and  the  building 
walls  pushed  so  close  to  surrounding 
buildings  that  ventilation  would  suffer. 

Available  Rules  and  Data  for  Daylight 
Illumination. 

Various  attempts  have  been  made 
from  time  to  time  to  define  the  essential 
conditions  of  good  lighting,  but  the 
different  rules  or  approximations  ad- 
vocated seldom  agree  with  each  other, 
they  do  not  allow  for  varying  conditions, 
and  none  of  them,  as  far  as  the  writer 
is  aware,  specify  any  definite  minimum 
or  test  illumination.  In  this  country  the 
minimum  requirements  of  the  London 
Building  Act,  viz.  :  a  glass  area  of  one- 
tenth  of  the  floor  area  for  vertical 
lights  and  one-twelfth  for  skylights,  are 
frequently  adopted  as  maxima  and  the 
now  discarded  rule  for  schools  of  a 
glass  area  of  one-fifth  the  floor  space  for 
vertical  lights  is  equally  respec+ed.  As 
regards  permissible  obstruction  by  sur- 
rounding buildings,  a  limiting  angle  of 
45°  from  a  horizontal  plane  is  often 
regarded,  faute  de  mieux,  as  the  criterion 
of  reasonable  obstruction. 

One  of  the  first  and  most  comprehensive 
investigations  on  the  subject  was  carried 
out  by  Dr.  Basquin  in  Chicago.  In 
addition  to  taking  daily  records  of 
sky  brightness  over  a  period  of  two 
years  (1898-9)  he  co-ordinated  his  re- 
cords with  the  weather  conditions  and 
made  a  theoretical  study  of  the 
difficult  question  of  diffuse  illumination 
(Footnote,  Illuminating  Engineer  of  New 
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York,  1906-7).  Many  }Tears  previously, 
in  1865,  the  late  Mr.  R.  Ker  in  England 
had  endeavoured  to  determine  the 
relative  value  of  different  portions  of  the 
spherical  quadrant  of  the  sky  visible 
from  any  vertical  window,  and  his  values 
are  adopted  in  Molesworth's  Obstruction 
to  Light,  a  book  published  in  1902. 
Unfortunately  these  were  evidently  based 
upon  insufficient  data  and  are  quite 
contradictory  to  the  results  of  modern 
investigations,  crediting  low  angle  light 
with  greater  values  than  light  from  high 
angles.  Mr.  Molesworth's  book  however, 
describes  methods  of  setting  out  the 
projection  of  obstructing  buildings  on  to 
the  spherical  surface  of  sky,  upon  which 
surface  the  path  of  the  sun  can  be  traced. 
The  writer  has  had  occasion  to  extend 
the  methods  suggested  and  Fig.  7  gives 
an  example  of  what  can  be  done  in  the 
exact  estimation  of  loss  of  sunlight.  It 
is  a  case  of  a  window  facing  south-west 
by  south  to  which  the  loss  of  afternoon 
sun  would  be  material.  The  extent  of 
such  loss  caused  by  new  buildings  shown 
by  dotted  lines  can  be  seen  at  a  glance. 
It  should  be  noticed  that  the  shape 
of  the  surface  of  sky  obstructed  by  a 
building  is  by  no  means  the  same  as  the 
shape  of  the  building  as  seen  in  a  photo- 
graph or  by  our  eyes.  The  semicircular 
diagram  is,  of  course,  a  flat  projection 
of  the  quarter  sphere  of  visible  sky 
from  the  horizon  to  the  zenith  looking 
in  one  direction,  of  which  view  our  eves 
and  an  ordinary  photographic  Ions  can 
only  take  in  about  60°  vertically  and 
horizontally.  If  the  sky  hemisphere  were 
divided  into  angular  divisions  by  means  of 
lines  corresponding  to  lines  of  celestial 
latitude  and  longitude,  such  lines  could 
only  be  viewed  in  one  direction  at  a 
time,  and  only  one  of  the  degrees  of 
longitude  would  be  vertical  and  the 
remaining  vertical  lines  would  be  inclined, 
whereas  vertical  buildings  to  the  right 
or  left  of  the  eye  would  not.  For  tins 
reason  it  is  not  possible  to  draw  the 
essential  lines  which  show  the  divisions 
of  the  visible  sky  on  an  ordinary  photo- 
graphic view  and  to  deduce  the  loss 
of  sunlight  or  visible  sky  therefrom.  An 
opening  in  a  vertical  plane,  unlike  the 
eye  or  the  camera,  can  receive  light 
from  nearly  180°  of  sky  horizontally 
and  nearly  90°  vertically  and  it  looks  in  all 


directions  simultaneously.  The  loss  of 
actual  visible  sky  area  which  is  inflicted 
on  it  by  any  building  can  only  be  obtained 
by  projecting  that  building  on  to  the  sky. 
During  last  summer  Dr.  Kerr  suggested 
the  use  of  a  view  finder  in  connection 
with  the  inspection  of  school  lighting, 
and  made  an  instrument  which  enabled 
empirical  values  to  be  given  to  each 
element  of  the  field  of  vision.  These 
values  were  those  indicated  by  the  wrell- 
known  cosine  law  and  could  not  be 
readily  varied,  whilst  the  picture  was  an 
ordinary  flat  photographic  impression. 
Developing  this  suggestion,  the  writer, 
in  co-operation  with  Mr.  Com  ad  Beck, 
has  recently  succeeded  in  devising  a  view 
finder  which  shows  simultaneously  the 
total  visible  hemisphere  of  sky  subtended 
at  a  window  divided  into  angular  degrees 
and  the  extent  to  which  such  sky  is 
blotted  out  by  buildings.  The  saving 
of  time  which  this  instrument  effects  in 
ancient  light  cases  is  enormous.  Aspect 
diagrams  giving  all  the  angles  and  planes 
can  be  drawn  in  a  few  minutes. 

If  we  knew  what  relative  values  to 
attribute  to  each  different  element  of 
sky,  and  what  total  value  was  essential 
to  good  lighting  for  any  given  purpose, 
we  could  tell  at  once  either  by  observation 
with  such  an  instrument  in  the  case  of 
existing  buildings,  or  by  ordinary  geo- 
metrical projection  in  the  case  of  new 
designs,  whether  any  window  were  unduly 
obstructed.  By  similar  observation  or 
projection  from  inside  a  room  lit  from  a 
sky  which  had  a  given  net  lighting  value 
left  to  it  by  surrounding  buildings,  it 
should  be  possible  to  determine  : — 

(1)  The  size  and  shape  of  glass  BJtea 
requisite  for  the  worst  parts  of  the  room. 

(2)  What  parts  of  a  room  were  or  were 
not  reasonably  suitable  for  any  given 
purpose. 

(3)  What  annual  extra  expenditure 
of  artificial  light  would  be  involved  by  any 
given  obstruction  to  maintain  a  given 
minimum  during  working  hours. 

(4)  To  whai  extent  (3)  could  be 
mitigated  by  altering  the  height  of  window 
heads  or  the  colour  of  walls  and  ceilings. 

As  will  be  shown  later  it  is  possible 
to  determine  (2)  and  (3)  by  direct 
photometric  measurement  of  the  ratio 
of  inside  to  outside  light,  and  to  determine 
or  predetermine  (1).  (2),  (3)    and  (4)  by 
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direct  photometric  measurements  on 
models.  But  photometric  measurement 
in  actual  rooms  is  only  applicable  to 
existing  conditions  and  is  useless  for 
predetermining  prospective  conditions  or 
for  the  retrospective  comparison  of  light 
formerly  enjoyed  unless  the  latter  has 
been  recorded ;  whilst  model  tests, 
invaluable  as  they  are  in  ancient  light 
cases,  are  too  tedious  and  expensive 
for  many  purposes.  For  the  inspection  of 
existing  schools  and  workshops,  for 
instance,  an  inspector  would  require  to 
place  on  the  window  cill  some  instrument 
which  will  show  or  compute  the  lighting 
value  of  the  available  sky,  then  after  plac- 
ing it  on  each  desk  or  bench  to  be  able  to 
state  or  record  definitely  without  delay 
which  desks  were  sufficiently  well  lit,  and 
which  desks,  if  any,  must  be  condemned  ; 
and  with  regard  to  the  latter  whether  their 
defects  could  be  remedied  by  altering 
the  windows,  or  whether  they  were 
hopelessly  irremediable  on  account  of 
deficient  sky  area.  Obviously,  before 
this  can  be  done  we  require  to  know 
the  relative  values  for  lighting  purposes 
of  different  elements  of  the  sky.  In 
this  connection  it  is  assumed  that  loss 
oi  light  due  to  dark  walls  and  ceilings  or 
unsuitable  glass  are  superficial  matters 
which  could  be  rectified  at  nominal  cost. 
In  the  Appendix  is  given  a  summary 
of  the  conclusions  arrived  at  by  different 
continental  authorities,  for  the  com- 
pilation and  translation  of  which  our 
thanks  are  due  to  Dr.  Kerr  and  Dr.  Nash. 
Whilst  feeling  the  greatest  admiration  for 
the  work  of  the  talented  and  painstaking 
investigators  quoted  one  cannot  help 
a  feeling  of  regret  that  they  should 
apparently  at  least  have  failed  in  many 
cases  to  co-ordinate  their  findings  with 
any  definite  standard  ;  and  in  others 
to  appreciate  that  the  good  or  bad  lighting 
of  a  room  depends  simultaneously  upon  at 
least  three  conditions  and  not  upon  any 
one  of  them.     These  are  : — 

(a)  The  extent  or  lighting  value  of  the 
outside  sky. 

(b)  The  height  of  window  head. 

(c)  The    breadth    and    distribution    of 
glass. 

As  a  basic  proposition  it  may  be  stated 
that  a  certain  height  of  window  head  is 
essentia]  to  the  proper  lighting  of  a  given 
depth  of  a  room,  whilst  a  certain  width 


and  distribution  of  glass  is  similarly 
essential  to  the  proper  lighting  of  a  given 
width  of  room,  and  that  both  depend 
upon  the  lighting  value  of  the  unobstructed 
sky  enjoyed  by  the  window,  vertically  and 
laterally.  The  fallacies  of  the  rough 
rule  making  the  glass  area  a  certain 
proportion  of  the  floor  area  are  now 
generally  recognised. 

The  most  important  point  with  regard 
to  existing  recommendations  is  the 
frequently  recurring  suggestion  that  a 
minimum  of  sky  must  be  visible  from 
every  point  of  a  classroom.  Much  as  one 
would  desire  it,  this  is  obviously  not 
essential  to  good  lighting.  No  one  could 
reasonably  assert  that  English  elementary 
school  classrooms,  constructed  under  the 
rules  of  the  Board  of  Education,  in  towns, 
with  an  angle  of  obstruction  by  surround- 
ing buildings  of  30°  are  improperly  lit. 
Yet  in  such  rooms  one  can  only  see  the  sky 
at  the  back  of  the  room  by  lying  down 
on  the  floor,  and  in  no  class  of  building 
with  vertical  lights  is  it  customary 
to  have  such  large  high  windows  as  in 
elementary  schools.  The  fact  that  this 
devitalises  the  result  of  such  a  large 
amount  of  continental  experimental 
research  is  regrettable,  but  facts  must  be 
faced. 

Some  years  ago  when  endeavouring  to 
co-ordinate  indoor  illumination  with  the 
sky  brilliance  which  generates  it,  the 
writer  adopted  a  method  first  devised 
by  Mr.  A.  P.  Trotter  and  constructed 
an  arrangement  for  reducing  to  measurable 
proportions  the  enormously  powerful 
illumination  outdoors,  and  he  measured 
the  ratio  borne  to  it  by  the  light  enjoyed 
in  the  interiors  of  many  buildings. 
Details  will  be  found  in  the  Illuminating 
Engineer.* 

In  a  paper  read  before  this  Society  in 
191  If  on  the  effect  of  wall  and  ceiling 
reflections  a  couple  of  simple  devices 
were  described  which  are  somewhat 
useful  in  the  practical  study  of  daylight. 
One  is  a  means  of  testing  under  artificial 
light  the  accuracy  of  any  illumination 
photometer  used,  otherwise  than  in  a 
laboratory.  If  a  standard  candle  be  lit  and 
placed  one  foot  from  a  card  in  an  ordinary 
room,   part   of   the   illumination   on   the 

*  September  and  October,  1008,  and  July,  1909. 
f  Illuminating  Engineer  (London),  May,  1911. 
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card  comes  by  reflection  from  the  walls 
and  ceilings.  This  can  be  measured 
by  screening  off  the  direct  light  from 
the  flame  "I  the  candle  with  a  very  Bmall 
piece  of  dark  material;  the  illumination 
then  remaining  on  the  card  U  tli.it  due  to 
reflection  and  diffusion,  and  when  deducted 
from  the  firsl  reading  leaves  the  direct 
light  which  the  card  would  receive  in  a 
proper  photometric  laboratory  with  black 
walls  and  ceilings. 

-  milarly  the  proportion  of  daylight 
which  is  reflected  from  walls  and  ceilings 
at  any  part  of  a  room  can  be  ascer- 
tained   by    measuring    the    illumination 

»ting  in  the  Bhadow  of  a  Bmall  black 
card  interposed  between  the  window 
and  the  point  under  consideration. 

The  writer  has  also  carried  out  some 
sssful  tes  blish  the  reliability 

of  a  !i  which  he  made  Borne  ; 

to    the    effect    that    the    daylight 
illumination    of   a    room    is   the    Bam 
thai  which  cm  be  viewed  inside  anj  exacl 
scale  model  ol  that  room  facing  the  Bame 
sky  and  the  same  obstructing  buildings. 

Data  still  required   for  the   Solution   of 
Problems  of    Daylight    Illumination. 

( 1 )  Minimum  Illumination. 

Photometric  data  is  needed  to  determine 

the  value  in  foot-candles  of  minimum 
natural  illumination  required  by  average 
persons.  It  naturally  varies  for  different 
purpo 

(2)  Minimum  Ratio  of  Inside  to  Outsidt 

Illumination. 

ago  the  writer  Buggested 
that  owing  to  the  large  and  often  rapid 
fluctuations  of  daylight,  the  only  ei 
photometric    standard    one    could    take 
was  'In'  ratio  of  the  brigb  the 

zenith  sky  to  the  inside  I  edit  ;  and  thai  the 
only  standard,  without  instruments,  was 
the  inside  illumination  enjoyed  at  sunrise 
and  sunset  on  clear  winter  days  at  which 
times  the  /enith  skv  is  of  at  least  approxi- 
mately similar  brilliance.  This  is  really  a 
very  low  criterion,  the  brightness  ol 
zenith  blue  skv  being  then  only  aboul 
100  foot-candles  in  round  figures.  It  is 
seldom  darker  than  this  between  sunrise 
and  sunset  and  i-  generally  much  brighter 
even  on  wet  days  in  winter  in  i,,v 
•en  Bunsel  and  Bunrise  or  when  the 


sky  is,  in  abnormal  weather,  darker  than 
I'M  foot-candles,  it  would  appear  to  be 
unreasonable  to  expect  any  room  to  be' 
lit  by  daylight.  It  must  be  noted  that 
the  light  at  sunrise  or  sunset  with  a  clear 
sky  is  increasing  or  decreasing  rapidly. 
It  would  not  be  correct  To  make  such 

-  iv.  Plymouth  without  allowing  for 
the  fact  that  the  sun  there  rises  oi 
16  minutes  later  than  the  calendar  time 
owing  to  4°  of  west  Longitude.  Any 
-hoiild  of  course  be  made  at  sunrise 
in  a  room  facing  wesl  and  at  sunset  in 
rooms  facing  • 

For   offices   and   domestic    apartments 
the     following     ratios     wei 
viz.  : — -that  the  requirements  of  ordinary 
comfort   cannot    be  said  to  he  infringed 

at  any  point  where  it  was  possible  to  read 

arise  and  sunset  on  a  clear  winter  day. 
This  is  equivalent  to  a  ratio  of  (id  per 
cent.  (1  '1000)  of  the  light  derived  from  a 
small  portion  of  the  zenith  Bky,  0'2  per 
cent,  of  the  total  light  from  an 
unrestricted  full  hemisphere  of  skv  of 
the  same  brightness,  such  as  would  he 
observed  on  a  white  card  placed  on  a 
roof  under  a  uniformly  grey  skv.  and 
'  I"  1  per  cent,  of  the  illumination  falling  on 
a  white  card  on  the  window  cill  with  a 
free  horizon. 

For  schools  it  would  appear  that  the 
desirable  minimum  is  somewhat  in  the 
neighbourhood  of  ~2l  times  as  much  as  in 

offices,  viz.  :— thai  the  darkest  desk- 
should  receive  ~\  thousandths  (0*25  per 

cent.)  of  the  zenith  light,  <•'•">  per  cent, 
of  the  roof  light  or  1  per  cent,  of  'he 
li'jht  on  the  window  cill  with  a  free 
horizon. 

This  is  equivalent  to  Baying  that  at 
Sunrise  or  sunset  in  a  clear  winter  skv.  or  at 
other  i  imes  when  the  sky  has  an  app  urenl 
brightm   s  of  roughly    I11'1   foot-candles, 

the  worsl    pari   of  an  office  should  receive 

a  minimum  of  one-tent  idle 

and  the  worst  desk  ill  a  BChool  one-fourth 
of  a  foot-candle. 

Dr.    Bishop    Harm  m    ha  \     sted 

'.i    foot-candles   as   a    minimum  daylight 
illumination.     Bui    this    is  probably  for 
young   children    occupying   dark    pi 
in    a    schoolroom    with    very    lighl    walls. 

In   ordinary  rooms   mosl    j pie  find  i1 

ble  to  read  line  print  under  a  daylight 
illumination  as  low  as  one-tenth  of  a  foot- 
candle. 
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(3)  Relative  Lighting  Value  of  different 
Elements  of  Sky. 
The  writer  suggests  that  this  important 
and  even  fundamental  data  can  be 
most  easily  obtained  by  placing  a  large 
spherical  wire  cage  outside  the  window 
of  different  model  rooms  and  ascertaining 
the  effect  upon  any  given  part  of  the 
interior  produced  by  blocking  out 
alternate  angular  divisions  of  sky. 
Possibly  the  relative  values  thus  found 
might  be  identical  for  all  ordinary  con- 
ditions, possibly  certain  elements  might 
be  more  valuable  in  some  cases  than  in 
others  ;  but  even  in  the  unlikely  event  of 
a  number  of  different  sets  of  ratios  being 
found    to    be     necessary    for    different 


sky  can  we  determine  what  degree  of 
obstruction  will  affect  any  user  of  given 
premises.  The  determination  of  this 
obviously  affects  huge  sums,  not  only  of 
private  expenditure,  but  also  of  public 
funds,  as  in  the  case  of  schools,  where 
it  is  often  necessary  to  determine  whether 
old  buildings  shall  continue,  whether 
they  can  be  improved  or  must  be  rebuilt 
on  a  new  site,  and  whether  they  may  be 
extended  on  the  same  site  to  cope  with 
the  needs  of  growing  districts. 

Relative  Values  of  Window  Space  in  differ- 
ent positions. 

The    collation    of    sufficient    data    to 
determine     this     problem     from     actual 


srsmrc  r/tn  or  st/n  m/ais    strom  /rmoo/r  /r  f/rc/K  s/rars. 
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Fig.  7. 


conditions  of  window  height  and  width  to 
depth  and  width  of  room,  they  could 
easily  be  printed  in  the  different  angular 
squares  of  similar  diagrams  on  tracing 
paper,  the  appropriate  tracing  selected 
and  placed  over  such  a  diagram  as  Fig.  7 
(recorded  or  constructed)  and  the  true 
value  of  the  actual  sky  lost  and  retained 
in  any  case  could  be  at  once  computed. 

Only  when  we  really  know  the  different 
lighting  values  of  different  elements  of 


rooms  would  be  a  stupendous  task, 
and  it  is  fortunate  that  the  day- 
light conditions  of  rooms  are  repeated 
in  scale  models  in  which  the  effect  of 
different  arrangement  of  window  space, 
wall  surfaces  and  sky  obstruction  can 
be  studied  at  a  minimum  expense.  It  is 
also  more  than  probable  that  an  artificial 
sky  could  be  reproduced  by  a  hemisphere 
of  cotton  wool  on  a  wire  framework 
which  would  give  the  same  photometric 

c2 
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readings  under  artificia]  light  as  a 
uniformly  grey  sky  :  and  thus  materially 
reduce  tl  "f  experimental  lal 

which  might  otherwise  be  so  tedious 
that  comprehensive  results  would  be 
almost  prohibitive. 

The  data  ,tt  present  available  gives 
uniform  indications  that  £01  table  or 
desk  illumination  a  vertical  window 
can  only  be  safely  called  upon  t.i  light  a 
depth  <>f  room  equal  to  twice  the  height 
of  the  top  of  the  glass  from  the  table 
or  desk  height,  viz.  : — the  space  lying 
below  a  plane  which  forms  an  angle  of 
with  the  horizontal  from  the  top 
of  th.-  glass.  Tin-,  of  course,  is  only  in 
th  the  ordinary  proportions 
of  well  designed  looms. 

Taking  the  table  height  at  3 ft., such  a 
rule  would  work  out  as  follows:— 

Height  of  Top  of       Width  of  Room 
<  llass  above  Flooi .  Lighted. 

9  12 

K)  14 

11  16 

12  18 

I  ichools,  an  angle  of  30°  would  appear 
to  be  preferable. 

F  ir  windows  with  northern  aspects  it 
also  appears  thai  within  these  horizontal 
Limits  of  the  reason  ible  range  of  a  window, 
sky  obstruction  generally  mike-  very 
little  difference,  if  any,  up  to  aboul  80 
with  the  horizontal,  measured  upwards 
from  the  cill  ;    hut   in  portions  of  a  room 

beyond  the  proper  range  of  a  window 
th>-  light  drops  so  rapidly  that  the] 

iily  dark  by  comparison  ami  actually 
so  in  dull  weather  even  with  a  free 
horizon. 

on  this  point  can  be  obtained 

-•ri  models  and  by 

Doting  the  effect  of  lowering  dark  blinds 
in  any  room. 
With   regard   t . .  the  proper  width   of 

window    f(  en    width   of   room   and 

the  relative  value  of  lateral  sky  for  lateral 
lighting,    the    writer    I  el    made 

hut  few  observat ii 

The  Value  of  Light  Reflected  from  Walls 
and  Ceilings. 

With] egaid  to  this  important  point  the 
amount  of  experimental  data  available 
i>  also  very  d  i         of  the  day- 


light illuminations  on  a  card  placed  at 
different  parts  of  rooms  first  when 
unobstructed  and  then  when  shaded 
with  a  small  card  which  just  blocks  out 
direct  light  from  the  window  glass  and 
leaves  only  the  ieflccted  light  tend  to  show, 
would  he  expected,  that  at  and 
beyond  the  "effective  range"  of  a 
window,  light  reflected  from  the  avails 
and  ceilings,  especially  the  latter,  is  a 
much  larger  proportion  of  the  total  light 
available  than  it  is  in  positions  nearer  to 
the  window,  although  it  is  naturally 
greater  there.  The  writer  has 
however,  had  time  to  make  sufficiently 
numerous  model  rooms  papered 

in  different  colour.-  to  he  able  to  give 
any  definite  opinion  as  to  the  necessary 
ccefficient  of  reflection  in  walls  and 
ceiling  paper  whi<  I  tial  to  k.  •  ; 

any  part  of  a  given  room  up  to  .•.  given 
standard. 

Additional    Artificial    Light    Involved    by 
Lowering  the  Daylight   Illumination 
of  Rooms  below  a  given  Standard. 
When    we  are   in    possession   of   ]. 
scale   'ime  charts  showing  the  average 
daily  variation  of  daylight  it  is  a  com- 
paratively simple  operation   to  state  the 
average  daily  Dumber  of  minutes  over 
which    artificial    light     is    required    to 
maintain   any   given   minimum  daylight 
illumination    at     any    point     in    a     room. 

provided  we  know  or  can  measure  the 
proportion  of  the  outside  light  enjoyed 
by  that  point.  For  example,  if  a  worker 
at  a  table  requires  artificial  light  when 
the  natural  illumination  falls  below  one 
foot-candle  and  the  table  receives  one- 
thousandth  of  the  outside  light,  then  a 
diminution  of  l<i  per  cent.,  whether 
it  he  caused  by  dark  walls  or  ceilings, 
dirty  glass,  obscured  window  heads  oi 
tin-  raising  of  surrounding  buildii 
involves  extra  consumption  of  artificial 
light  every  morning  and  evening  during 
the  average  time  which  'he  outside 
light  takes  to  vary  from  1000  to  1111 
foot-candles.  If  this  average  works  out 
to  12  minutes  over  the  year,  then  the 
total  average  loss  at  Bunrise  and  sunset  is 
24   x   :;•••:. 

=  llo  hours  pel  annum. 

(Hi 

The  actual  loss  f"i   most  purposes  is, 
<»f  course,  Idom  experienced   at 
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more  than  300  sunsets  per  year  or  60 
hours  per  annum,  and  is  frequently 
less  than  that.  Taking  the  area  lit 
by  an  average  window  as  equivalent 
to  that  lit  by  a  50-watt  lamp,  then  only 
3  units  of  electricity  would  be  involved. 
It  is  obvious  that  any  such  computation 
must  generally  work  out  at  a  very 
insignificant  annual  sum,  and  the  plaintiff 
in  an  ancient  light  case  would  seldom 
be  content  to  value  in  such  terms  the 
loss  to  his  amenities.  On  the  other 
hand  he  generally  anticipates  that  any 
prospective  loss  is  going  to  be  much 
greater  and  more  material  than  it  really 
is. 

School  Lighting. 

The  general  treatment  of  this  wide 
subject  has  left  but  little  space  in  which 
to  deal  with  the  special  branch  of  school 
lighting,  upon  which  an  eminent 
architect  only  a  few  years  ago  stated  that 
nothing  remained  to  be  said.  Yet  a 
Committee  of  this  Society,  who,  as  I 
have  painful  reason  to  know,  are  extremely 
enthusiastic  and  energetic,  after  having 
been  at  work  for  nearly  a  year,  are  still 
compelled  to  devote  most  of  their  time 
to  the  devising  of  labour-saving  systems 
by  which  to  reduce  the  great  mass  of 
work  which  still  lies  ahead  of  them. 
Many  of  their  problems  have  already  been 
indicated,  but  in  addition  they  have 
to  solve  questions  relating  to  unilateral 
and  bilateral  lighting,  the  effect  of 
borrowed  lights,  the  maximum  variations 
between  the  lighting  of  various  desks, 
the  cure  of  badly  lit  existing  schools, 
and  the  effect  of  the  standing  regulations 
of  the  Board  of  Education.  Let  it  be 
said  at  once  that  the  latter  are  in  many 
ways  most  excellent,  and  the  lighting 
which  they  secure  in  new  schools  is  often 
all    that    could    be    desired.     But    they 


do  not  recognise,  however,  in  their 
sweeping  denunciation  of  skylights,  that 
in  spite  of  the  danger  of  leaking,  these  are 
of  enormous  lighting  value,  and  can, 
and  do,  form  a  most  valuable  means  of 
curing  at  slight  expense  defects  in 
lighting  quite  sufficiently  atrocious  to 
demand  the  closing  of  a  school.  The 
regulations  also  do  not  differentiate 
between  skylights  and  lanterns  or  high 
dormers  ;  and  the  emphatic  denunciation 
of  front  lights  is  also,  to  say  the  least, 
open  to  question,  at  least  in  cases  where 
the  cill  is  fairly  high  and  the  aspect 
is  not  sunny.  Most  of  us  work  facing  a 
window  when  we  can  do  so. 

To  adequately  treat  these  questions 
would  probably  keep  you  here  till  mid- 
night, but  the  views  of  school  architects 
would,  I  am  bore,  be  most  welcome  to  the 
Committee. 

In  conclusion,  the  writer,  whilst 
apologising  for  the  really  unavoidable 
length  of  his  paper,  submits  for  your 
criticism  the  general  propositions  that 
the  subject  is  one  of  vital  importance, 
which  has  been  most  unduly  neglected 
in  this  country  ;  that  it  is  one  in  which 
study  is  hampered  for  lack  of  practical 
data  ;  and  that  the  task  of  acquiring 
such  data,  although  involving  time, 
trouble  and  expense,  is  one  which  offers 
rich  promise  of  results  of  considerable 
monetary,  architectural  and  medical 
value.  As  one  who  can  afford  neither 
the  time  nor  the  money  necessary  for 
carrying  such  researches  to  their  proper 
conclusions  he  invites  the  active  co- 
operation of  others  who  are  more 
fortunately  placed,  and  the  sympathetic 
interest  of  all,  in  order  that  this 
country  may  take  no  mean  position  in  a 
field  of  research  which  is  of  unquestionable 
vitality  and  usefulness. 


APPENDIX  I.— A  SHORT  HISTORY  OF  INVESTIGATIONS  ON  THE  NATURAL 

LIGHTING  OF  SCHOOLS. 

Review  of  Foreign  Work  of  Past  Quarter  Century. 

Notes  by    James  Kerr,  M.A.,  M.D.,  D.P.H. 

The  old-fashioned  schools  had  often  small  windows,  with  heavy  ornaments  about 

them  and  diamond-paned  glass.     No  material  suggestions  were  made  as  to  size  till 

the  work  of  Cohn  in  1866,  when  from  examinations  of 
ease  of  reading  types  and  the  actual  performance  of  the 
eyes  he  suggested  that  the  window  area  in  every  school- 
room should  be  at  least  one-fifth  the  floor  area.  As  yet 
Floor  there  were  no  photometers  available. 


Cohn,  1866. 

Windou 
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The  French  ophthalmologist,  .Iavai..  introduced  the  idea  that  from  every  place 
in  Bchool  some  Bky  Bhould  be  visible,  and  also  in  respect  to. 
Javal,  sky  in  bt    visible.       neighbouring  buildings  thai   the  Bchool  Bhould   Ik-  distant 

at  least  twice  the  height  of  the  building. 

French  Government,  I  B82,  In  I8H2  the  Fkkm  h  Ki>l'catiom   Depaktment  laid 

8ky  equal  to  30  cm.  from     it  down  that  from  each  scholar's  place  a  piece  ol  Bky  must 
top  of  window.  be  Been  equal  t<>  30  cm.  from  the  t<>]>  of  the  window. 

Fobsteb  in  L  884  suggested  the  rule  thai   for  any  desk  the  angle  between  a  line 

drawn  to  the  top  of  the  window,  and  another  to  the  top 
Forster,  l  ^>  i.  of   the    nearest    buildings    Bhould    lie    4     minimum.     His 

"  Offnungswinkel."        so-called  "  Offnungswinkel  "  or  opening  angle. 

Webeb  introduced  his  photometer  in  1  B83.  Hermann  Cohn  immediately  took 
advantage  of  this  and  made  many  measurements.     Weber  further  introduced   the 

"  Raumwinkelmesser,"  or  solid   angle   gauge,    and    using 

Conn's  "  Raumwinkel-     this,  too,  Cohn  pointed  out  thai  in  70schoolroon  9  28  percent. 

•  ."  visiblt  sky  areato    of  the  children  could  see  no  Bky. 

//.  60D  , giving min.  illu-  He  worked  out  that  whenever  a  place  had  less  visible 

mination of  10 M.K.        sky  than  50  reduced  square  degrees  then  in  had  weather 

[approx.  I ft.-candle.)      the  lighting  was  less  than    l(|  M.K..  and  Btated  the» 

the  lowest   possible  requirements  for  liL'htin'_r  of  a  school 
j  >1 .  i 

C.   Huth  wrote  a  paper  on   Berlin  Schools  in   1 —  rally  confirming  Cohn's 

work,  pointing  out  that  the  eye  itself  is  useless  a-  a  photometer,  and    that  ahnoel 

unbelievable  variations  are  unnoticed  by  it. 
Huth,  Berlin,   1888.  Hi   pointed  out  that  reflections  must  no1   he  neglected, 

and  that  surface  reflection  of  snow  might  he  0*780,  whilst 
black  grey  earth  was  only  0*079. 

When  the  day  lighting  of  the  manual  train  in  lt  school  wa-  h  l't  N.K.  there  were 
continual  complaints  ;  wit  h  2<»  N.  K.  1  hi>  vanished.  In  all  other  classes  25  30  N.K. 
gave  rise  to  complaints,  but  25  30  X.K.  was  sufficient.  It  i-  only  children  with 
extreme  acuteness  who  work  continuously  wil  h  30  M.K.  (30  N.K.  — 10  M.K.  by  Wt  I 

photometer). 

I>i(.  Oskab  \\'\(  as  in  1880  measured  up  and  published  full  detail-  of  24  Bchool 
room-  m  Rostock,  only  four  of  which  came  upto  Cohn'e  minima. 

An  example  of  lii: —  records  i-  t  he  following  : — 
Wachs,   L889.     Cohn's  Classroom  i>— 

recommendation  rarely  Length.  7*26  m.  j    breath,  8'  I  s  m. ;    fkx  ■  15*08 

complied  with.  q.m.  ;    '.\  window-  with  8  panes  with  4*91  cj.m.  • 

<  rlass    arca_ 
floor  are.. 
window,  0*83  m.  from  floor:    0*21  in.  from  ceiling.      Distance  of  furthest  desk  from 

window.    4*95    m. 

Bky  visibli 

Furthest    place   64QC   with  middle  elevation  <9°=  —  256D°. 
Middle  plac<    84  D  with  elevation  < 26  -         •"■"D0. 
•   place  353a     with  elevation      29 

( -f   or         mean-  le-s  or  more  than  necessary.) 

B.  < I  ii  ii  i:  i  made  daily  measurements  in  a  Berlin  school  for  the  whole  year.     He 
discussed  the  work  in  the  light  of  Cohn'  •  9,  points  out  the  value  of  the  n 

elevation  of  the  light  beam.     When  th<  elevation  is  5    then 

E.  Gillert,   1890.  5740      is    n ary,   when   elevation    is    I nly    50Q°. 

Sin*" or"  Reduced    The  actual    squ  •    multiplied    by  Sin 

Squart    Di  average  elevation)  gives  reduced  Bquan  as,  and  this 

expression   ■••  Sin  a  i>  a  measure  of  the  lighting  of  a  place 
lecting  reflections  from  walls). 

t'miN  in   1893  reviewed  the  whole  subject   in  a  lecture  in  Breslau,  and 
his  50       reduced  degret  -  and  10  M.K.  a-  the  minimum. 

The  idea  of  a  vertical  6    of  Bky  with  an  average  elevation  of  25    to  27    i-  now 
ascribed  to  Pdrster  in  a  paper  on  the  use   of   reflectors    for   windows    in    189! 
reflector  being  placed  al  the  top  of  the  window. 
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In  1893  Dr.  Liebrecht  reviewed  the  daylight  conditions  of  all  schools  in  Halle 
a/d  Saale,  but  does  not  add  anything  material  to  general  principles. 

1899.  A  Commission  in  Berlin  recommended  that  ordinary  types  should  be 
quickly  read  at  30  cm. 

1901.  Erismann  (of  Zurich)  wrote  a  careful  and  well  illustrated  paper  on  school 
lighting. 

In  1901  Cohn  lectured  on  methods  of  photometry,  referred  to  Siemens  selenium 
cell  sensitive  to  light  but  too  sensitive  for  practice.     Vogel's  method  by  silver  chloride 

paper,  which  reacts  to  violet  rays  but  not  to  yellow,  so  that 
Cohn,   1901.     A  good      every  light  good  for  vision  does  not  affect  it. 
photometer  needed.     Ex-  Andresen  of  Berlin  had  used  Rhodamine  paper,  also 

periments  with  selenium       difficult  in  practice. 
and  photographic  paper.  Wingen.    a    Rhenish    architect,    used    Aristo    paper, 

which  was  exposed  for  an  hour  at  one  place  with  50  M.K. 
and  at  other  places  to  be  compared.  It  was  then  fixed,  and  the  brownness  of  the  piece 
at  50  M.K.  taken  as  standard.  The  actual  pieces  could  be  put  on  a  plan,  and  he 
exhibited  specimens. 

Wingen,  1902.     "  Light-  Wingen  introduced  his  light -tester,  and  it  was  at  once 

tester  "   introduced.         recommended  by  Cohn. 

At  the  First  International  Congress  on  School  Hygiene  in  Niirnberg  Prof.  Max 
Gruber  of  Munich  presented  a  long  paper  carefully  working  out  the  points  in    day 

lighting  of  classrooms.     (It  was  published  in  the  Gesund- 
Max  Gruber,  1904.         heits  Ingenieur,  1904.  No.    18.)      He   recommends   first   of 
all   roof   lighting.     Day  lighting  of  a  school   is   only  fully 
assured  if  it  gets  direct  skylight,  although  places  without  this  may  be  nearly  satis- 
factory. 

It  is  necessary  to  have  50 □  °  reduced  sky.  and  this  may  be  calculated  geometrically 
beforehand  (he  gives  means  of  simplifying  the  task  for  the  architect). 

Forster's  Offnungswinkel  and  Gotschlick's  angles  of  4°  and  27°  Gruber  does  not 
accept  as  satisfactory,  as  4°  is  only  sufficient  if  a  minimal  horizontal  breadth  is  assured  ; 
27°  is  also  too  great.  In  most  Prussian  schools,  where  the  height  of  the  window  top 
is  320  m.  and  the  width  of  room  6*0  m..  this  angle  is  only  24°  31'. 

{A  special  summary  of  this  paper  is  given  at  the  end  of  this  account.) 

About  the  same  time.    1904,  Gotschltck    wrote    a    review    of    methods   (Klin. 

Jahrbuch.    1904).    describing    tests,    he    accepts     Weber's 

Gotschlick,  1904.  prefers     photometer,     describes     Wingen's     chemical     method     as 

geometrical  methods  to       unreliable,    and    the    photometer    as    doubtful,    and    falls 

chemical  and  photometric     back  on  geometrical  measurements  with  a  little  sextant. 

ones.  He  adopts  the  4°  and  27°  quoted  above,  but  says  the  area 

in  reduced  square  degrees  is  best. 

Moritz  of  Halberstadt.  1905,  gives  records  of  a  series  of  measurements  in  reduced 

square  degrees.     He  finally  used  an  instrument  of  his  own,  the  details  of  which  I  have 

not  ascertained.     (Klin.  Jahrb.,   1905.) 

Reichenbach — Breslau,  says  (1905)  the  photometer  has  less  practical  value  than 
scientific.      The    objections    of    rapidly    varying    light    do    not    arise    with    Weber's 

Raumwinkelmesser.     Reichenbach   agrees  with  Gruber  in 

Reichenbach    (1905)  also  objecting  to  the  opening  angle  and  the  average  elevation 

favours  measurement  of     as  being  imsatisfactory.     There  is  as  yet  no  other  sufficient 

"  Reduced  Square         and  useful  way  (than  measuring  reduced  square  degrees) 

Degrees."  for  schools. 

Quirsfeld  of  Rumberg  (Prag.  Med.   Woch..  No.    13, 
1907)  made  daily  measurements  in  five  schools  for  a  year,  but  adds  nothing  new. 

At  the  Second  International  School  Hygiene  Congress  in  London  Frz.  Pleier 
of  Karlsbad  showed  a  method  he  had  adopted  with  a  pinhole  camera  and  a  solid  angle 
gauge.     He  has  since  extended  Cohn's  calculations  for  room  lighting  in  several  papers. 

(A  special  abstract  of  this  paper  will  be  found  at  the  end  of  this  account.) 

Prof.  Possek  of  Graz  (1909)  worked  at  the  subject,  and  found  that  Pleier's  results 
and  Weber's  photometer  were  in  agreement. 

In  the  same  year  the  Lumeter,  which  facilitates  rapid  photometry,  was  introduced, 
and  has  at  once  taken  a  place  as  a  school  instrument. 
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Thorn kr.  in  a  paper  in  1909,  describee  hi-  snail  relative  photometer. 

Tli*-  idea  of  relative  photometry  now  came  up;  it  had  indeed  been  1  by 

work  on  models  by  Rvzicka  of  Prag,*  and  was  developed  into  the  "  daylight  quotient  " 
by  Pleier,  who  also  worked  out  theoretically  and  practically  the  effect  of  wall  reflexes. 

Th<-  best  method  of  measurement  now  Lb  the  use  of  a  rapid  photometer,  Buch  as 
cither  Thorner's  or  the  Lumeter,  and  comparison  with  the  window-sfll  lighting  as  a 

i  urd. 

In  a  pap  it  read  at  Buffalo  by  Dr.  M.  <  iStbttnkb  of  Vienna  I  he  effect  of  blackboards 
was  dealt  with,  and  the  American  plan  <>t'  blackboards  opposite  the  window  adv< 
criticised.     She  had  greal  difficulty  with  Weber'a  photometer  and  liLdit  variations. 

*  Ru7.i<  k;i   found   daily  variation   8,000-1, 000   mk. 
minimum  on  any  desk  .should   be  20  (not  lees  than  one  par  cent,  of  the  zenith  of  intensity).     H" 

mo  !'•!  fur  tins  in  detail. 


THE  DAYLIGHT  ILLUMINATION  OF  SCHOOLROOMS. 
i;v  Max  Gbtjbbb  (Pbof.  <»i  Btoiknb  ax  Munich). 

(ABSTRACT  OM  PAPEB    PRESENTED  AT  THB  First   INTERNATIONAL  COS  8(  HOOL 

Hv'.ikm:.  OesundheUa  Ingemeur,  Nov.  is.   I 

This  was  an  advance  .  .  .  a-  it  took  in 
the  inclination  of  the  light  on  the  working 
place,  and  the  amount  of  li'_'ht  received 
t  here  i-  proport  ional  to  the  line  of  the 

angle   of    inclination. 

But  neither  of  the  above  methods  pay 
any    regard    to    the    lateral    width    of 

window-. 

Ii  can  soon  be  s<  en  I  hat  t  hi  se  pro- 
visions arc  not  sufficient  it'  the  horizontal 
opening    or    the     highest     elevation    of 

window  is  too  little,  and  may  he  too  much 

it"  the  window  i-  sufficiently  broad. 

The  correct  measure  was  givea  by 
Leonard  Weber  in  his  measure  by  square 
degrees.  Conn  worked  out  by  many 
observations  that  any  place  to 
continually  sufficient  light  must  receive 
the  equivalent  of  vertical  light  froi 
square  degn  ■ 

This   empirical    basis   of   our    lighting 

schemes    is    not     yet    absolutely    fixed, 

and  Cohn's  statement  can  only  be  taken 

provisional  rule.    Although  I  believe 

that  for  the  present  we  can  take  it 

normal  land, ml.  it  certainly  doe-;  not 
g0  tOO  far,  and  it  may  yet  he  determined 
that    it    is   actually    too    low. 

The  determination  of  a  minimum  square 
measure  is  of  great  practical  value  in  new 
buildings,  as  the  dimensions  can  be 
reckoned  to  rait  the  value  wanted.  This 
.•an  be  done  very  easily  graphical!] 
shown  in  the   paper). 

Gotschlick  has  jual  given  a  paper  on 
the  measurement  of  this  light  opening  by 
means  of  a  small  mirror  »  xtanl  and  takes 
the'  minimum  of  the  opening  angle  as  4° 
and  nt  i  t  elevat  ion  (top)  angle 

_'T  .     I  h  assumes  1  tat  all  window 
broad   enough;    thai    is   too   rosy. 
work-   out    calculation-    to   shov 


"Ik  possible  the  Bchoolroom  Bhould   be 

lighted    from    above    by    root    lighting." 

With  a   suitable   position   and   sufficient 

>f  lighting  openings  an  equal  liu.ititiL' 

Of     the     wlioh-     room     Can      be     attained. 

Especially  to  be  recommended  is  the 
roof,  as  with  such  an  arrange* 
menl  the  direct  sunlight  can  be  kepi  off, 
and  the  occlusion  of  Light  openings  by 
-now  be  avoided,  as  well  as  the  entrance 
of  rain  in  a  downpour. 

Unfortunately     roof-lighting     i-     only 
ble    in    a    single    Btorey :     when    u 

cannot  !»■  obtained  then  a  high  side  lii_'ht 
mii-t  be  L'ot.  The  pattern  for  -ide  I ii_rl 1 1  - 
ing   i-   the    lighting  of   a    painter's   atelier. 

We    hold    a    north    lighting    as    best 
lii  any  case  direct   Bunshine 

must    be    mitigated According 

to  experience  only  those  places  can   be 

'ired  of  sufficient   lighting  from 

which  a  port  ion  of  t  he  direct  sky  is  visible. 

It  i-  not  sufficient  merely  to  "  Bee  Bky." 

\   certain   minimum  i-  necessary.      The 

rt  B-ining    of    t  he    minimal    area     i-    of 

ordinary  practical  importance. 
Javal,  who  first    recognised   this   rela- 
tionship  for   lighting,   said    it    would    be 
sufficient  if  a  strip  ol  sky  was  Been  which 
isured  at  least  30  cm.  downwards  from 

the    window    top. 

EToeroter  attempt  pri  se  t  his   in 

angular    measure.     He    drew   a    straight 
line  from  the  centre  of  the  work  place  to 

the  outer  edge  of  the  top  window  -ill  and 

■  •ond  line  to  the  lower  edge  of  visible 
*ky,  and  called  the  angle  between  them 
the  ''opening  angle."  Hi-  requirement 
that  this  angle  must  be  at  least  5  . 
with  the  further  provi-o  that  the  upper 
line  formed  an  angle  with  the  horizon  at 
least  2fi   -27  . 
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windows  and  area  of  sky  visible,  mea- 
sured both  by  calculation  and  by  obser- 
vations.) He  concludes  that  no  school 
place  should  be  more  than  4*5 — 5  metres 
from  window.  The  innermost  places  in 
Munich  or  Nurnberg  rooms  have  elevation 
of  window  top  of  25°  7'  8",  and  in 
Nurnberg  28°  31'  22". 

The  lowest  storey  is  the  one  which  is 
likeliest  to  suffer  in  lighting. 

When  regard  is  paid  to  neighbouring 
buildings  this  has  to  be  remembered. 

The  angle  of  incidence  of  light,  too,  has 
to  be  considered  ;  the  steeper  this  is  the 
smaller   the    opening   necessary. 

In  a  room  with  window  3*43  metres  high 
the  incident  light  on  the  far  desk  will  just 
(top  of  window)  touch  27°.  and  the  lowest 
sky  to  give  4°  opening  will  be  23°. 

With  a  steeper  incidence,  window  height 
being  4*5  m.,  an  opening  angle  of  2°  24' 
25"  would  be  sufficient  to  give  the  same 
light  as  before,  whilst  with  the  top  of  the 


window  reaching  5  metres  an  opening  of 
2°  17'  13"  is  sufficient.  In  the  latter 
cases  opposite  buildings  could  be  brought 
up  much  closer  than  in  the  first  without 
affecting  light  seriously. 

Increasing  the  window  height  in  the 
lower  storeys  is  the  most  effective  means 
of  improving  lighting,  and  sparing  width 
necessary  around  building. 

Every  centimetre  of  window  height  is 
of  importance.  The  height  of  desks  is 
equally  important,  and  the  smallest 
children  should  be  seated  in  the  lowest 
rooms.  Desks  with  the  feet  raised  off 
the  floor  are  bad  in  this  respect,  being 
equivalent  to  reduction  of  window  height. 

A  great  advantage,  in  school  planning 
is  to  raise  the  floors  of  the  lowest  class- 
rooms sufficiently  to  get  an  earth  (cellar) 
storey  suitable  for  baths,  stores,  &c,  but 
this  is  nothing  equal  in  effect  to  the  actual 
increase  of  height  of  room  windows  on 
lower  floor. 


WALL   REFLEXES. 

A  Contribution  to  the  Question  of  School  Lighting 

By  Fr.  Pleier,  Karlsbad. 

Zeitschrift  fur  Schulgcsundheitspflege,  Bd.  1909,  p.  227.     (Abstract.) 


The  following  factors  come  into  con- 
sideration : — 

1.  The  firmament. 

2.  The  walls  of  neighbouring  buildings. 

3.  The  walls  of  the  room. 

The  illumination  of  the  schoolroom  is 
dependent  on  the  intensity  of  the  light 
streaming  through  the  windows.  It  is 
only  a  small  part  of  the  outside  light 
which  comes  on  the  wall  and  is  reflected 
to  the  desk.  In  spite  of  this  wall  reflexes 
must  not  be  left  out  of  consideration, 
especially  in  badly  lighted  rooms.  Gott- 
schlick  has  shown  that  as  a  matter  of  fact 
the  illumination  diminishes  much  less 
than  the  square  angle  of  sky  visible,  and 
indeed  the  reflex  light  becomes  propor- 
tionately more  important  the  farther 
from  the  window. 

Pleier  shows  how  to  calculate  theoreti- 
cally the  influence  of  each  area  of  wall  and 
then  also  determined  it  experimentally. 
He  worked  out  the  effect  of  the  wall  in  a 
room  (calculating  out  for  each  (250  sq. 
centimetres)  element  of  wall  the  number 
of  reduced  square  degrees  it  subtended  at 
each  place).  The  height  of  desks  was 
80  cm.,  the  wall  surface  380  cm.  high, 
so  that  the  reflecting  surface  was  300  cm. 
high. 

The  lower  part  of  the  wall  is  evidently 
most  important  for  desks  nearest  it,  and 


higher  parts  for  desks  farther  off.  These 
reflecting  surfaces  should  not  be  blocked 
by  blackboards,  &c. 

The  essential  points  brought  out  in  this 
paper  are : — 

1.  The  idea  of  "  reduced  square  angle." 
which  is  usually  only  taken  in  relation  to 
the  firmament  seen  through  the  window, 
can  in  regard  to  any  lighted  surface  be 
extended  to  give  results  as  to  the  lighting 
of  any  place. 

2.  Every  square  angle  can  be  measured 
(by  instrument)  or  can  be  calculated 
mathematically. 

3.  The  relation  between  the  intensity 
of  a  wall  reflex  (outer  or  inner)  and  the 
simultaneous  sky  intensity  is  a  constant. 
This  can  be  measured  photometrically. 

4.  The  illumination  quotient  gives  the 
value  of  any  school  place.  The  illumina- 
tion quotient  is  the  always  unalterable 
relation  between  the  place  illumination 
and  outside  intensity. 

5.  The  illumination  quotient  is  the 
essential  symbol  for  the  value  of  the 
pupil's  place,  and  offers  the  means  for 
comparison   with  other  places. 

6.  The  illumination  quotient  can  either 
be  directly  measured  (or  it  can  be  calcu- 
lated by  the  formulae  he  gives). 
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APPENDIX  II.     NOTES  ON  INVESTIGATIONS  ON  NATURAL  SCHOOL  LIGHTING 
IN  FRANCE  AND  OTHER  COUNTRIES. 


Pbepabed  b"j    I'i:.  A.   E.  Nash. 


Window  Area. 

The  Belgian  Government  regulations 
require  J  window  -  ompared  with 

t he  fl< 

In  <  rreece  t  he  proportion  Lb     or  ',. 

In   I.  lusanne  the  | >r< »j ►< >rt ion  is   ',. 

True  and  <  Iun  ernace  claim  thai 

of  the  floor  area  i-  the  required 
window  area  for  good  lighting. 

Engelbi  te     the     following 

formula  : 

F       t* 
36 

where   f     window  area  in  Bquare  m<  I 
F     flooi  are  i  in  Bquare  mel  res. 

t     il«-|>t Ii  <>t  clasBroom   in   m<   ■ 

Direction  of  Light. 

•    emphasises    the    importai 
left   lateral  lighting,  being  of  the  opinion 
that     bilateral    lighting    causes    myopia. 

•  I   and   Java!   were   of  t he   opj 
opinion  claiming  thai  lack  of  light  wi 


more       importance       than       conflii 
shadows.     Courtious   and  Dinel  pro] 

get  over  the  difficulty  of  bilateral 
lighting  by  using  frosted  glass  on  tin- 
right  hand  wind.'  the 

light. 

Trousseau  claims  thai  overhead  lighting 
i>  the  best  of  all. 

The  French  regulations  forbid  overl 
lighting. 

Left  lateral  lighting  combined  \%  it  li 
lighting  iVi'iii  the  back  is  approved  by 
Combe    of    Lausanne,    wh<  thai 

"in  all  t he  Bchools  we  ;uv  able  i o  pi 
that  when  the  windows  placed  behind  tin- 
scholars  are  large  and  high  up,  they  are 

isfactory.     Tin-    w  hole    els  - 
flooded   with   1  i  irl  1 1 .   and   thai    of  such   a 
character  thai  the  shadows  thrown  by  the 
back    windows   d:-  entirely.     The 

only  inconvenience  of  this  -  the 

nuisance  to  the  teachers,  which  is  prac- 
tically negligible."  This  form  of  1  i-_'l it  in lt 
is  aeen  al  Borne  of  the  Model  Schools  at 
Upsal  in  Sweden  and  in  the  new  schools 
in    Lausanne.     Tl.  is  also  used 

in  the  newer  American  Bchools. 


[The  remarks  of  speakers  at  the  last  meeting,  and  also  the  resumed 
discussion  of  this  paper  at  the  coming  meeting  on  Jan.  1.5  th.  will  he  pub- 
lished in   our  next   number.      Hd.~] 


THE   LIGHTING   UP   DINNER  AT  THE  GUILDHALL. 


\  Qi  .\i\  i  <  ivic  Survival. 


The  Lighting   i  p  Dinner  of  the  Lord 

a 

j.l.i.  e  al  the  Guildhall  on  Nov.  mber  6th. 

1 1      u.illv.  in  the  days  of  the  candle, 

the  n  '  '  his  formed  a  very 

eliminary    to  oral 

the 


rehearsal    "f   the   lighting 

is  now  merely,  as  it  were,  make-bel 

and    forms    hut    1 1  e    fi»r    a    social 

reunion  of  the  Lord  Mayor  and  Sheriffs 
and  the  Committee  who  arc  orgai 

the  histo-ic  pageant.      An  intrrostinj 
viva]  of  | 
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SOME   QUERIES   ON   DAYLIGHT   ILLUMINATION. 


As  explained  in  our  last  issue  the  following 
series  of  queries  has  been  prepared  by  the 
Sub-Committee  of  the  Society,  dealing 
with  daylight  illumination. 

We  now  publish  some  of  the  replies  so 
far  received,  which  are  also  summarised 
in  tabular  form  on  pp.  40-43. 

Anyone  interested  is  invited  to  send 
information  on  these  points  to  the  Hon. 
Secretary  of  the  Society  (Mr.  L.  G aster. 
32,  Victoria  Street,  London,  S.W.). 

(1)  What  measure  would  you  suggest 
for  the  minimum  actual  illumination 
on  the  desk  for  reading  in  the  schoolroom 
in  full  (midday)  daylight  ? 

(2)  What  is  the  minimum  intensity 
of  daylight  illumination  on  the  worst- 
lighted  desk  in  a  schoolroom  at  which 
you  consider  that  it  becomes  :  (a)  prefer- 
able, (b)  essential  to  turn  on  the  artificial 
light  in  the  evening  ? 

(3)  Do  you  consider  a  combination  of 
daylight  and  artificial  illumination  to  be, 
(a)  satisfactory,  or  (b)  inconvenient  to 
vision  ? 

(4)  Under  what  sky  conditions  or 
under  what  degree  of  sky  brightness 
should  the  above  minimum  daylight  illu- 
mination be  obtained  with  a  free  horizon  1 

(5)  To  what  angle  with  the  horizontal 
do  you  consider  that  surrounding  build- 
ings can  be  allowed  to  obstruct  the  sky 
hemisphere  subtended  at  the  window 
without  materially  affecting  the  light 
afforded  by  windows  if  the  latter  are 
of  suitable  width,  and 

(a)  Subtend  an  angle  of  not  less  than 
25°  with  the  back  desk, 

(b)  Subtend  any  lesser  angle  ? 

(6)  Is  it  desirable  to  specify  that  a 
certain  vertical  and  horizontal  angle  of 
sky  should  be  visible  from  all  the  desks 
in  a  room?  What  angles  are  necessary  to 
ensure  the  minimum  illumination  under 
conditions  of  minimum  sky  brightness  ? 

(7)  What  are  the  recommendations  for 
dimensions  of  schoolrooms  in  your 
country  ?   and  what  regulations  are  usual 


with  regard  to  the  window  area  of  rooms 
of  a  certain  size  ?  Do  you  consider  it 
preferable  to  specify  that  the  window 
glass  (but  not  necessarily  visible  sky) 
should  subtend  a  certain  vertical  and 
horizontal  angle  at  the  back  of  the  room, 
and  what  angles  would  you  suggest  as 
desirable  in  order  to  obtain  the  minimum 
illumination  under  conditions  of  minimum 
sky  brightness  ? 

(8)  What  is  the  best  method  of  relating 
the  illumination  on  the  desk  in  the  school- 
room with  (a)  the  unrestricted  illumina- 
tion outdoors,  (b)  the  sky  brightness  ? 
Do  you  think  that  such  data  constitute 
a  practical  method  of  comparing  the 
access  of  daylight  into  various  buildings  ; 
and  that  they  could  be  made  the  basis 
of  a  specification  stating  the  size  of  win- 
dows and  dimensions  of  schoolrooms  ? 

(9)  What  in  your  experience  is  the  usual 
variation  in  daylight  illumination  met 
with  respectively  in  the  case  of  the  worst 
and  best-lighted  desks  in  a  schoolroom  ? 

(10)  Are  you  in  favour  of  unilateral 
lighting  (windows  on  one  side  only) 
in  a  schoolroom  ?  Or  do  you  consider 
additional  windows  in  the  other  walls, 
or  skylights  (when  practicable)  also  desir- 
able ?  In  cases  where  bilateral  lighting 
is  unavoidable,  do  you  consider  that  its 
effects  can  be  mitigated  by  skylights  or 
windows  at  a  high  angle  ? 

(11)  Do  you  consider  glazed  partitions 
giving  light  from  a  well-lit  room  to  one 
less  well  lit  to  be  (a)  a  useful  expedient, 
(b)  preferable  to  a  light  coloured  wall 
space  ? 

(12)  Do  you  consider  photometric  tests 
in  small  models  of  buildings  trustworthy 
as  a  means  of  determining  the  illumina- 
tion to  be  derived  from  windows  ;  have 
you  any  records  of  such  tests  ? 

(13)  Is  it  desirable  to  recommend  that 
the  walls  and  ceilings  in  a  room  should 
have  a  certain  minimum  reflecting  power  ? 

(14)  Have  you  any  other  suggestions 
to  make  regarding  the  measurement  of 
daylight  illumination  ? 


.{} 
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SOME  REPLiES  TO  QUERIES  ON  DAYLIGHT  ILLUMINATION  (see  p.  33) 


Prof.  L.  Weber  (Kiel)  : 

i.iMi.vAiiv  Remakes. 

When,  in  1882,  I  began  the  measure- 
ment "f  « 1  i  tT 1 1 — « -« 1  daylight  in  Bchoolrooms, 
in  collaboration  with  Hermann  Cohn, 
we  first  of  all  measured  the  intensity  of 
illumination  on  the  desk  surfaces  on 
clear  days  and  at  midday. 

Although  even  then  I  had  pointed 
(nit  the  necessity  <>f  measuring  the  sky- 
brightness  it  tin-  same  time,  Buch 
measurements  were  rarely  undertaken 
on  accounl  "f  the  tedious  calculations 
involved.  In  order  t«.  characterise  the 
conditions  of  illumination  we  contented 
elves  with  measuring  the  "  Raum- 
winkel  "  (solid  angle)  Bubtended  al  each 
place  by  the  visible  sky.  I f  tin*  Raum- 
winkel,  expressed  in  square  degrees,  is 
multiplied  by  the  cosine  of  the  angle 
of  incidence  uc  obtain  as  a  result 
the  so-called  '"  reduced  Bolid  angle  "'  w 
(reduzierte  Raumwinkel).  To  this  quan- 
tity   the    illumination    H   is   related   as 

follow 


B= 


10,313 


II 


where  //  denotes  the  Bky-brightnesa  in 
secondary  units.*  and  H  is  obtained  in 
metre  candles.  The  relation  B  II  is 
thus  determinable  once  the  value  of 
<•»  for  any  particular  desk  is  known. 
example,  if  this  angle  for  a  certain 
desk  is  60  square  degrees,  we  shall 
obtain,  with  a  Bky-brightnesa  of  10,000 

sec.   units  ■ 

0     10,000      . 
B  =      .|( .,..,        about  ;)(i  metre  candles. 

If  oni  it  the  Bky-brightnesa 

on  'lull  days,  and  during  the  hours  of 


*  !•-  t     w  .  i .  •  the     folio*  ing 

dofinit  ion*  >'f  1 1  dai  ■    m  fa 

I    Prini  o  .     i  nit     the    Intrinsic     brightness 

"f     I     -Hlf.n  .       -,|,  |i     t]  •  Ill  llll'  I  li- 

ef it  j  •  of  I  C.P.  (Hefner). 

1  &  '  •  "      _  ! primary   unite, 

tit-    I  In     lit  LT. '•■    Ol    llltllll-ii      1,|  :' 

lo     licit  \  .     «  lllril 

-.    int.  iiMty   of   illumination    "f  one 

mdli     !!•  fner). 


study  most  remote  from  midday,  can 
easily  fall  below  .I.ihmi  ^'v.  units,  it 
i-  clear  that  in  these  circumstai 
half  the  above  illumination.  ,.,..  about 
■Jo  metre-candles,  would  be  obtained. 
Now  as  25  metre-candlea  is  the  minimum 
desk-illumination  permissible  with  us, 
the  above  calculation  leads  to  the  require- 
ment that  //"  reduced  solid  'ini/le  at 
any  desk  should  not  be  less  than  50  squart 
degrt  ■ 

In  this  calculation  the  light  reflected 
diffusely  from  walls  is  left  out  of  account. 

As  would  naturally  be  expected,  and  as 
has  been  demonstrated  in  particular 
by    Dr.     Brillmann,*    the    contribution 

of  reflected  light  from  walls  ifl  often  BO 
•  that  its  neglect  is  not  justifiable. 
For  several  years  I  have  therefore 
reverted  to  my  original  idea  of  asa  rtaining, 
by  actual  test,  the  valut  of  the  quantity 
q    li  II   on   nntj  desk   in   a   schoolroom, 

and  I  regard  this  as  the  only  satisfactory 
way  of  characterising  this  quotient. 
I  have  therefore  had  an  apparatus,  the 
Relativphotometer,"  constructed,  which 
enables  q  to  be  determined   with  great 

c:i-,'.v 

For  a  desk  to  receive  am  illumination 
of  2.r»  metrt  candles,  with  a  sky-brig) 

of  5. (MM)   srr.    units,  </  "-ill    /»     0*006 

0*5  per  cent,  of  the  so-called  unrestricted 
iUumination  from  a  completi  hemisphere 
of  sky. 

Expressed  in  other  words,  this  pro- 
posal specifies  the  Rumination  on  the 
school  desk  as  a  perct  ntage  of  the  total 
unrestricted  illumination  [represented  by 
tin   number  lOOq). 

It  is.  of  tourse,  aea  ■  i  *  hat 

these  values  should  be  expressed  in  terms 
of  some  agreed  unit  of  light,  For 
example,  if  //  is  known  in  terms  of 
Hefner  secondary  units  of  brightness,  one 

obtains,    with    the    help   .if   if,  a    \  alue    fol 

B—(jH  expressed  in  Hefner  metre- 
candle-. 


*  Dfeaert.  Kiel,  1910. 

-  hriften  <lc>   naturwimensch.   Vereina   fiir 

Schleewig-Hoktein.     VoL      XV.,     No.      1.    pp. 

158   161     See    tko  Thi     Iium.    Eho.,    I^»nff.. 

Vol.    IV..    1911,    p.    843.     Tin-    instrument    ia 

I    bj     M'    ■ :  .    >•  hmicU    A    Baenseh 

rlin. 
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The  variations  in  H  during  the  course 
of  the  day  and  year  have  hitherto  only 
been  somewhat  incompletely  determined. 
I  have  carried  out  such  a  determination 
in  Kiel  at  the  hours  of  9,  12  and. 3  (p.m.) 
in  all  months  and  for  sixteen  different 
portions    of    the    sky   (S.,  S.S.W.,   &c.)* 

From  these  data  the  illumination  at 
any  moment  can  be  predicted.  For 
example,  the  mean  sky-brightness  at 
midday  in  the  month  of  December  in  a 
room  facing  north-west  is  found  to  be 
6,140  sec.  units  (Hefner).  A  desk  for 
which  q  had  the  value  0-5  per  cent, 
would  therefore,  at  midday  in  the  month 
of  December,  enjoy  the  following  average 
illumination  : — 

n      05x6,140     Qn^        ,  ,. 

B  = Y7v\ =30-7  metre-candles 

100  (Hefner) 

I  may  remark  that  the  great  simplicity 
and  clearness  of  these  relations  is 
dependent  on  the  use  of  the  secondary 
unit  of  surface-brightness.  This  unit, 
which  has  been  employed  by  me  for 
many  years,  is  indispensable  in  all  measure- 
ments and  calculations  of  daylight. 

Having  given  the  above  preliminary 
explanations,  I  will  now  deal  with  the 
series  of  queries  submitted  to  me  by  The 
Illuminating  Engineer. 

(1)  If  one  assumes  the  "  full  midday 
daylight  "  to  correspond  with  a  sky- 
brightness  of  35,000  sec.  units  (Hefner), 
the  attainment  of  a  desk  illumination, 
B,  of  25  metre-candles  means  that 
9=25/35,000=0-0007,  i.e.,  0'07  per  cent. 
The  assumed  average  value  of  35,000 
corresponds  to  12  a.m.  in  June,  in  Kiel, 
where  the  actual  value  on  record  is 
34,960  sec.  units. 

(2)  25  metre-candles  (Hefner). 

(3)  The  combination  of  daylight  and 
artificial  light  is  permissible,  if  glare  is 
avoided  and  the  surface  of  the  desk  is 
illuminated  uniformly. 

(4)  If  by  "  free  horizon  "  is  understood 
the  illumination  from  an  unobstructed 
sky  (the  so-called  "  Ortshelligkeit '')  then 
q=l  and  _B=25=ff.  Such  a  low  sky- 
brightness  as  this  would  be  found  even 
with  on  quite  dark  winter  days  and 
when  twilight  is  quickly  approaching. 


*  "  Ul>er  die  Tagesbelenchtung  der  stadtischen 
Schulen  in  Kiel    (Iapsius  &  TLscher,  1908). 


Remark. — In  the  foregoing  it  was 
agreed  that  the  minimum  requirement 
for  sufficient  illumination  on  the  school 
desk  was  that  q=B/H  should  not  be 
less  than  0-005,  or  0"5  per  cent,  of  the 
unrestricted  illumination  out  of  doors. 
This  value  for  q  depends  on  the  nature 
of  the  window,  the  presence  of  obstruc- 
tions in  the  form  of  neighbouring  houses, 
and  the  colour  of  the  walls  of  the  room. 
The  question  arises,  therefore,  how  these 
factors  are  to  be  considered  so  as  to 
obtain  the  desired  value  of  q  in  the  case 
of  a  school  yet  to  be  built.  The  most 
complete  solution  would  be  to  determine 
the  solid  angle  to  be  subtended  at  any 
desk  from  a  knowledge  of  the  elevation 
and  position  of  the  neighbouring  houses, 
&c.  Dr.  Hanert*  has  established  some 
valuable  principles  to  be  followed  in  this 
work.  But  such  calculations  are  difficult 
and  will  not  be  willingly  undertaken 
by  architects.  Probably  such  problems 
are  more  easily  solved  by  experiments 
on  models. 

The  following  method  might  be  com- 
paratively easy.  One  constructs  the 
facade  of  a  house,  with  window  openings 
and  thickness  of  wall  to  scale.  This  is 
stood  up  in  a  dark  room  and  a  small 
source  of  light,  such  as  a  miniature 
glow  lamp,  is  placed  in  the  position  to  be 
occupied  by  any  particular  desk.  On  the 
other  side  of  the  model  wall  is  placed  a 
white  screen,  on  which  the  light  from 
the  point  source  is  received  and  a  shadow 
of  the  window-area  cast.  Obstructions 
such  as  neighbouring  houses  can  then  be 
readily  sketched  in  contour  to  scale 
and  the  approximate  value  of  the  solid 
angle  readily  determined. 

But  before  such  methods  can  be 
introduced  into  practice  by  architects 
one  must  satisfy  the  existing  building- 
regulations.  One  of  the  most  useful 
of  these  is  that  relating  the  floor  of  a 
room  to  the  window  area.  The  simple 
ratio  window  area/floor  area  (e.g.,  1  :  10 
or  1  :  5)  can  be  more  precisely  defined 
by  taking  into  account  the  woodwork 
of  the  window,  and  the  effect  of  obstruc- 
tions such  as  diminish  the  actual  value 
of  the  glass.  In  my  researches  on  the 
Kiel  schools  I  have  introduced  the 
conception       of       the      "  Light-value " 

*  Dissert.   Kiel,    1911. 
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(Lichtgiite)  of  the  window.  By  this  I 
understand  the  ratio  between  the  actual 
illumination  of  the  vertical  window 
pane  and  the  illumination  which  would 
have  been  received  from  an  unobstructed 
sky.  (Or,  what  comes  to  the  same  thing, 
the  ratio  between  the  solid  angle  Bub- 
tended  al  the  window  by  the  visible 
skv  to  the  solid  angle  subtended  by  the 
skv  with  free  horizon.)  For  the  con- 
venient measuremenl  of  this  quantity 
I  have  made  use  of  a  Bpecial  apparatus 
(the  Projectionsspharograph)*  constructed 
for  me  by  Herr  Beusten  in  Kiel.  The 
toi  /'  l, J.  g,  where  /  is  the  "  hght- 
vahie "  defined  above,  6,  the  area  of 
the  window  surface,  and  g  the  floor  area, 
is  a  better  approximate  quantity  to  use 
in  estimating  the  access  of  daytighl 
into  an  interior.  I  have  found  that  in 
order  to  obtain  a  minimum  value  of 
q=0~)  per  cent.,  P  in  general  should  have 
the  value  0*08  ;  thai  is  the  glass  area 
should  be  at  least  s  per  cent,  of  the  floor 
area  of  the  loom.  I  believe  thai  this 
method  is  the  bes1  temporary  substitute 
for  actual  measurements  of  the  solid 
angle.  The  mere  specification  of  horizontal 
or  vertical  angles,  under  which  the  free 
skv  musl  be  visible,  I  consider  to  be 
theoretically  unsound  and  nol  to  be 
recommended. 

(5)  and  (6).  The  specification  ol  certain 
horizontal  or  vertical  angles  should 
li«'  avoided. 

7  Definite  and  generally  ac  septed 
regulations  regarding  the  size  of  school- 
rooms are  uol  known  to  me.  For  the 
ee  reply  to  (5)  and  (6). 
The  determination  of  the  ratio  q 
by  the  help  of  the  "'  Relativphotometer 
or  by  experimental  or  theoretical  calcula- 
tion of  tin-   '  raumwinkel." 

(9)   520  bcI Irooms   in    Kiel   studied 

by  me  gave  as  maximum    1,955  metre- 
candles,     and     as     minimum     8     metre- 

candles,  foi  a  sky  bi  ighl  nesa  of  l1 1, 

units.     ( Redw  ed  desk  illumination.)  The 

corresponding    values    for    q    would    be 

0  L955,  or   19-55  per  cent., 

.in.l  B   10,000    00008,  oi   008  per  i  ent. 

"•_'    the  of  the   whole  520 

for  the  bi  and 

worsl    lighted  places  worked  oul   to  71 

1 1 1 1 ' •  i •     'I        naturwifweruch.     \ 
Schli  In,     VoL  M\  .  V  .  2,  p 


per  cent.,  22  per  cent.,  and  0*8  per  cent, 
respectively.  The  schools  in  Kiel  have 
only  few  windows,  by  which  the  lower 
limit  of  0*6  per  cent,  for  q  is  not  reached. 

(10)  and  (11).  I  can  hardly  express  a 
definite  opinion  on  this  point.  But 
I  believe  thai  in  general  bilateral  lighting 
combined  with  overhead  Lighting  is 
permissible. 

(12)  Actual  photometric  measurem* 
with    models    are    difficult    to    carry    out. 
but  should  be  useful.     In  this  connection 
my  proposals  in  reply  to  (I)  should  be 
considered. 

(13)  In  order  to  obtain  the  desired 
minimum  value  for  y.  lighl   wall  sui: 

an-  of  greal   value,  particularly  in  i 
when-  adjacent   buildings  refleel   a  con- 
siderable amount  of  light. 

(11)  See  preliminary  remarks. 

Dr.  F.  Pleier  (Karlsbad)  :— 

(1)  In  my  opinion  8  nut  r.  -candles 
would  Buifi.ce. 

(•_')  If  the  illumination  falls  below  the 
above  value  work  should  be  discon- 
tinued or  artificial  lighl  used.  I  hold  tin- 
view  that  in  schools  for  quite  small  chil- 
dren artificial  lighl  should  not  be  used 
at  all.  The  teaching  Bcheme  should  In- 
elastic and  it  should  be  brought  home  to 

the  teacln-r  that  if  the  illumination  is 
insuflicienl  it  is  better  for  the  lesson  to 
proceed  orally. 

(3)  An  actual  combination  of  artificial 
and  daylighl  illumination,  i.e., a  simul- 
taneous accommodation  of  the  eye  to 
both  forms  of  light,  seems  to  me  in  all 
circumstances  objectionable. 

( l )  The    question    which    i<   the    k 
intensity  of  skv  for  which  daylighl  can 

still    be    \i->\    ifl    -i    verj     important    one. 

hut  a^  yet  has  not  been  much  discussed. 
I  myself  suggested  at  the  Congress  in 
Pi  in  1910  that  a  ( !ommission  should 
appointed  to  study  this  Bubjed  : 
l»ut  tin-  proposal  was  no1  taken  up. 

It  seems  to  me  mosl  important  to 
establish  the  border  line  below  which 
artificial  lighl  becomes  necessary.  With- 
out this  knowledge  further  progress  in 
the  studv  of  daylighl  problems  is  almosl 
broughl  to  a  stop. 

(5)  Bxat  I  proposals  on  this  point  can 
only  be  made  with  difficulty.  Very  often 
much  can  be  accomplished  under  mos 
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unfavourable  conditions,  and  the  reflect- 
ing power  of  neighbouring  buildings, 
large  windows  and  light  walls  in  a  room 
are  all  efficacious. 

(6)  For  years  there  was  a  recommenda- 
tion in  Germany  that  each  desk  should 
receive  light  direct  from  the  sky,  and 
that  a  solid  angle  of  at  least  50  square 
degrees  should  be  available.  But  it  has 
been  shown  that  in  practice  this  recom- 
mendation could  not  be  complied  with. 
It  was  proved  that  a  desk  may  be  satis- 
factorily lit  if  it  receives  less  than  the 
specified  50  degrees  and  even  when  it 
receives  no  direct  skylight  at  all.  One 
must  not  forget  the  effect  of  light  reflected 
from  the  walls. 

(7)  Our  regulations  prescribe  that  the 
schoolroom  should,  as  far  as  possible, 
have  a  south-west  aspect.  But  neverthe- 
less I  consider  that  the  best  positions 
are  north,  north-east,  north-west  and 
east. 

It  is  further  prescribed  that  rooms 
should  be  at  least  3-8  metres  high  in  the 
country  and  4-5  metres  high  in  towns. 
A  space  of  at  least  3-8  cubic  metres, 
or  possibly  -1  "5  cubic  metres,  should  be 
provided  for  each  student.  The  length 
of  the  room  should  not  exceed  12  metres. 
and  the  ratio  of  length  to  breadth  should 
be  about  5  :  3. 

The  total  area  of  the  window  aperture 
should  be  at  least  one-sixth  of  the  floor 
area,  with  a  free  outlook  ;  at  least  one- 
fourth  in  cases  in  which  the  sky  is 
obstructed  by  neighbouring  buildings. 

(9)  The  variations  met  with  are  unfor- 
tunately all  too  great. 

(10)  In  Austria  it  is  laid  down  in 
legislation  that  the  light  should  come 
from  one  side,  the  left,  and  three  of  the 
walls  should  have  no  windows.  In 
France  they  seem  to  prefer  light  being 
also  received  from  behind  or  from  the 
right  wall.  In  our  country  the  view  is 
held  that  this  lighting  is  objectionable. 

(11)  Glass  panes  or  prismatic  glass 
designed  to  return  light  into  the  room 
are  in  general  not  applicable.  Their  use 
is  costly,  gives  rise  to  trouble  in  cleaning, 
&c. 

(12)  Small  models,  in  my  opinion,  are  not 
very  useful  for  demonstrating  conditions 
of  illumination  in  rooms.  Tn  models  one 
usually  gets   sharp   shadows,   and   other 


conditions  of  illumination  which  do  not 
occur  in  actual  rooms.  The  presence  of 
diagrams,  cupboards  and  coloured  sur- 
faces of  various  kinds  often  modifies  the 
illumination  considerably. 

(13)  Walls  and  ceilings  should  be  as 
bright  as  possible  so  as  to  reflect  a  sub- 
stantial amount  of  light.  Walls  should 
not  be  unduly  obscured  by  dark  pictures, 
&c.  Reflected  light,  particularly  over 
the  region  between  25  and  225  cms. 
above  the  desk,  is  very  advantageous  for 
illuminating  the  least  favourably  situated 
desks,  and  this  area  should,  as  far  as 
possible,  be  left  clear. 

(14)  I  may  draw  attention  to  other 
comments  contained  in  my  paper  entitled 
"  Zur  Tageslichtmessung  in  Schulen " 
(Zeitschr.  f.  des  Oesterr.  Ingenieur  und 
Architekten-Vereins,  No.  2,  1908,  p.  531)  ; 
also  "  Der  Wand  Reflex  "  (Zeitschr.  f. 
Schulgesundheitspflege    XXII.,    1909). 

Dr.  L.  Burgerstein  (Vienna)  : — 

(1)  10  metre-candles.  Owing  to  the 
difficulty  arising  in  comparing  such 
illuminants  as  daylight  and  a  candle 
this  measurement  should  be  made  through 
a  red  screen.  It  appears  that  10  m.-c. 
so  measured  is  equivalent  to  25  m.-c. 
measured  with  white  light  in  the  ordinary 
way.  Such  colour  comparisons  introduce 
inevitable  uncertainty. 

(2)  (a)  10  m.-c,  (b)  6  m.-c. 

This  minimum  will  depend  on  the 
personal  sensitiveness — another  source  of 
uncertainty. 

(3)  I  know  of  no  reason  why  such  a 
combination  should  be  inconvenient. 
But  the  human  eye  is  adapted  to  daylight 
conditions  and  we  should  therefore 
endeavour  to  -get  by  artificial  light  the 
same  intensity  as  in  daylight. 

(4)  Bright  sky. 

(5)  Say  25  deg.  In  planning  school- 
rooms complicated  formulae,  such  as  are 
apt  to  be  ignored  in  practice,  should  be 
avoided.  Thus  the  requirement  for  a 
certain  vertical  angle  might  be  met  by 
saying  that  every  desk  should  receive 
direct  daylight  ;  and  by  specifying 
generally  that  the  obstruction  due  to 
woodwork  in  the  windows  should  be  as 
small  as  possible,  and  particularly  that  the 
windows  should  go  up  as  high  as  the  con- 
struction of  the  room  permits. 
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On  T Ik-  whole  opinion  favours  the 
rule  that  each  desk  should  receive  ;t  solid 
angle  of  -ky  of  50  square  degrees.  This 
angle  should  refer  to  visible  sky.  not 
window  area,  and  should  hold  for  the 
worst-lighted  desk,  *.e.,  thai  mosi  remote 
from  the  win'i 

(7)  According  to  the  enactment  of  the 
\.  trian  Minister  of  Education,  June 
9th,  I  ~T:;  :  The  length  of  the  i 
room  shall  not  . m -.-.  d  li'  metres  .  .  . 
the  breadth  Bhall  be  to  the  length  as 
bo  5.  .  .  .  The  total  available 
window  a  be  al   l<  sixth 

of  the  floor  space  if  the  building  has  a 
Eree  aspect,  and  al  least  one-fourth  if  the 
daylight  is  obstructed  by  neigh- 
bouring buildings.  The  reason  why  such 
comparatively  large  schoolrooms  are 
allowed  i-  doubtless  thai  the  law  permits 
BO  pupilfl  per  schoolroom  in  the  poorer 
country  districts.  A-  a  matter  of  Eacl 
in  cities  and  town-,  and  even  in  favour- 
ably situated  villages,  the  number  of 
scholars  will  be  much  Bmaller. 

-    The  natural   method  would   be  to 

to  the  indoor  illumination   with   the 

unrestricted    illumination    outdoors,    bul 

on  the  understanding  thai  the  sun  is  uol 

shining  on  the  place  of  measurement. 

J  \  practical  method. 

(9)  No  data  of  my  own.  The  varia- 
tion* ainly  somel  im<  -  very  gn  al . 

( 10)  Unilateral  (from  left)  in  ;ill  room- 
where  drawing  and   similar  occupations 

m  and  where  the  shadow  cast  by 
li<jht  coming  from  the  righl  mighl  be  in- 
convenient. Bilateral  lighting  is  per- 
missible in  room-  \>.  here  such  special 
work  i-  not  undertaken,  especially  if 
.••  taken  to  minimise  the 
. 'licet  of  such  Bhadows.  Skylights  or  high 
window-  are  useful  in  this  direction. 

(II  i  I  •  ful.  (it)  Sometimes  pre- 
ferable to  li'-dit  coloured  walls,  as  regards 
quantity  oi  lighl   furnished;    injudicious 

in    (10), 

and    if    placed    too   lo^    down    may    be 

ing. 

(12)  Reliability    doubtful.     Have     no 

I    •     cssenl  ial 

poinl  in  the  illumination  on 

remote     from     window.      It 

might   be  preferable  to  build  one  cl .. 

room  of  normal   sire,   with   windows  of 

adjustable  sice  and  capable  of  rotation 

the  eft  (N., 


K  .  8.  or  \V)  at  different  times  of  dav  and 
year. 

(13)  Yea.  Ceiling  should  be  a  sub- 
dued white,  and  also  the  top  upper 
third  of  walls.  Two-thirds  of  the  remain- 
ing part  of  the  walls  should  be  painted  a 
light  green  or  yellow,  as  white  would  be 
apt  to  l>e  glaring  to  the  eyes.  The  very 
lowest  portion  of  the  walls  is  of  little 
consequence  as  Ear  as  light  is  concerned. 
It  is  often  useful  for  obstructing  walls 
overlooking  a  classroom  to  be  painted 
white  with  a  view  to  increasing  the 
amount  of  light  reflected  into  the  room. 

Dr.  Th.  Altschul  (T 

In  my  opinion  all  measurements  of  the 

illumination  in  schoolrooms  are  only  of 
technical  inter,  -?.  owing  to  the  g 
daily  and  even  hourly  fluctuations  In  the 
intensity.  The  condition  demanded  by 
hygienists  is  that  any  pui>il  having 
acuity  of  vision  should  be  able  easily  to 
read  the  Bmall<  rally 

used  in  school  text  books,  and  to  write 
with  comfort,  even  on  the  worst-lighted 
desk.  I  require  that  the  sky  should  be 
visible  from  every  desk  in  the  room,  and 
generally  thai  the  ratio  of  window  [ 
area  to  floor  -pace  should  be  a<  high  as 
possible. 

In  all  cases  I  believe  unilateral  lighting 
to  be  the  only  desirable  method  If 
additional  illumination  is  n<  eded  Bkylights 
arc  preferable  to  windows  in  the  other 

walls. 

In  our  country  (Austria)  the  usual 
n  commendations  are  ; — 

For  every  pupil  :  A  mininnim  area  of 
nii  square  metres  and  a  minimum 
capacity  of  •">  cubic  m<  tres  of  air. 

A  minimum  height  of  room, 3*2 meti 

A  maximum  length  of  room.  12  met 

Mr.  G.  Widdows  (Derby):— 

(1)  8  ft.-can.lh-. 
(."»)  Inconvenient. 
(  I)  Cleat  -ky. 

(5)  Much  depends  on  contingent  ch> 
cumstances. 

(('.)    Hard   and    fast    rubs    not    de-irable. 

Reaction  might  give  b,  tter  results. 

(7)  Heighl  restricted  to  1  I   feet.      Net 

One-fifth  of  floor  area. 

Top  of  glass  should  make  an  angle 
of  not  less  than  30*  with  back  desk. 
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(8)  Yes.     Most  useful. 

(10)  Have  come  across  no  bad  results 
from  bilateral  lighting.  See  the  Builder, 
September  19th,  1913,  for  attempt  to 
meet  objections  to  bilateral  lighting. 

(11)  (a)  Yes. 

(b)  Depends  upon   proportion    of 
light  in  the  two  rooms. 

(12)  Doubtful  expedient. 

(13)  Yes. 

(14)  In  my  opinion  the  proportion  of 
light  inside  a  room  to  the  light  outside  is 
more  important  than  the  actual  measure- 
ments in  foot-candles.  In  artificial  light 
one  looks  from  the  bright  surface  of  a 
book  to  a  dark  corner  of  a  room  and  the 
eyes  are  rested.  By  daylight  one  looks 
from  a  dark  corner  to  a  very  bright 
window   and   the   eyes   are   strained. 

Dr.  Erisman  (Zurich)  : — 

(1)  The  illumination  on  the  worst- 
lighted  desk  should  not  be  less  than  30 
metre-candles. 

(2)  Artificial  illumination  is  necessary 
when  the  illumination  on  the  worst- 
lighted  desk  falls  to  20 — 25  metre-candles. 

(3)  A  combination  of  artificial  and  day- 
light illumination  sometimes  cannot  be 
avoided.  It  is  of  no  consequence  if  the 
artificial  illumination  is  sufficient. 

(4)  The  brightness  of  the  sky,  when 
distinctly  overcast,  should  not  be  less 
than  200—300  metre-candles.  The  con- 
ditions of  direct  sunlight  and  bright 
clouds  are  not  desirable. 

(5)  Every  desk  should  receive  a  certain 
amount  of  direct  sky  light.  The  angle  of 
inclination  should  be  20°— 25°.  If  the 
walls  are  light  in  fore  and  have  a  good 
reflecting  power,  this  reflected  light  can, 
to  some  extent,  take  the  place  of  the 
direct  daylight. 

(7)  Primary  schools  (6 — 12  years)  : 
Dimensions    10  x  7    metres.     Three 
rows    of    seats,    each    containing    9 
double  desks,  and  therefore  capable 
of  seating  54  scholars. 

Secondary  schools  (12 — 15  years)  : 

Dimensions  6x7  metres  (30 — 35 
scholars).  Eatio  of  window  area  to 
floor  area  1  :  5. 


(9)  The  following  shows  the  ill  umination 
in  a  typical  room  : — 

Place  near  window.     Place  near  Wall. 


1031  m,-k. 

440  m.-k 

283  ., 

72   „ 

543  „ 

309   ,. 

2100  „ 

630   „ 

582  .. 

79   „ 

402  .. 

44   ,. 

211   „ 

40   ,. 

22  „ 

7   „ 

815   „ 

152   ,. 

(10)  I  am  strongly  in  favour  of  unilateral 
lighting  {from  left),  on  account  of  the 
inevitable  inconvenient  shadows  from 
behind  or  above.  But  if  very  broad 
windows  on  the  right  cannot  be  avoided 
they  should  be  just  as  big  as  those  on  the 
left.  Overhead  lighting,  where  practic- 
able, is  advantageous. 

(11)  Light  painted  walls  are  certainly 
to  be  recommended. 

(12)  I  think  photometric  measurements 
with  models  are  not  suitable  for  the 
calculation  of  daylight  illumination. 

(13)  It  is  very  important  that  the  walls 
of  a  schoolroom  should  reflect  as  much  light 
as  possible,  since  by  this  means  a  pleasant, 
well-diffused  illumination  is  obtained. 


Dr.  Kaz  (St.  Petersburg)  : — 

(1)  Adequate,  illumination  as  indicated 
on  my  "  individual  photometer "  (see 
Internationales  Archiv.  f.  Schulhygiene. 
The  illumination  is  judged  sufficient  if 
type  can  be  read  through  a  dark  glass 
absorbing  96  per  cent,  of  the  light). 

(2)  Artificial  light  should  be  used  when 
the  illumination,  judged  by  the  above 
instrument,  is  insufficient. 

(3)  Of  no  consequence,  provided  the 
intensity  suffices  for  the  needs  of  each 
scholar. 

(10)  Yes.  In  preference  to  bilateral 
lighting  I  advocate  the  use  of  rolled 
prism  glass  to  illuminate  the  parts  of  the 
room  most  remote  from  windows. 

(14)  Attention  may  be  drawn  to 
"  physiological  photometers,"  described 
in  paper  referred  to  above. 
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SOME  QUERIES  ON  DAYLIGHT  ILLUMINATION. 


Qaerii 


Prof.  L.  Weber* 
(Kiel). 


Dr.  F.  Pleier 
(Karlsbad). 


1 1)  v,  ■  ire  would  \><n 

for     th'-     liuiiiiiiuiii     actual     il  1 11  li 

«im  the  d.  sk  for  reading  in  t  he  schoolroom 
in  full  (midday)  daylight  ! 


(2)  W" ) i-t t    Ea   toe   minimam    intensity 

i.f    daylight    illumination    on    the    WOnri 

lighted  desk  in  ■  ichoolrooni  at  which 
i  that  it  beoomea  ;  (a)  prefer- 
able, (l>)  eawntia]  to  turn  on  the  artificial 
fight  in  the  en  ning  ! 


25  M.K.t(=0UT",,  .if 
"  full  niiddav  dav- 
light,  35,000  .M.K. 
[Hefner]). 


M.K.  (Hefner). 


B   MK. 


-  M.K.  Poi  -mall 
children  pi>  ferably  no 
work  l>\'  artificial  light. 


(H)  Do  you  conndi  i  •  .  combination  "f 

daylight  and  artificial  illuminat iuri  to  be, 

■factory,  >>r  (t>)  inconvenient  to 


(4)  Undei  what    iky     conditions    or 

under   what  degree   of   sky    brightness 

thonld    the-  above    minimum    daylight 

illumination  l»-   obtained    with    ■    free 
horison  T 


(."»)  'I'n  what  angle  with  the  horisontal 
do  yon  consider  that  surrounding  build- 
•i  l»-  allowed  lo  obstruct  the  sky 
..  re  subtendi  d  at  the  a  indow 
without  materially  affecting  the  light 
afforded  by  windows  if  the  latter  are 
nf  suitable  width,  and 

(a)  Subto  nd  an  angli  of  not  It  ■  than 

with  the  back  leak, 
(h)  Bobtend  aa  mgle  1 


Permissible,  if  glare  i- 
a voided  and  illumina 

ti«m  is  even. 


2.")  M.K.   available  on 

dark  winter  days  in  late 
afternoon. 


( ilijt  <  tiiiii.iMi  . 


Difficult  to  specify. 


Sp©(  liKilti:Ul  Of  \:'ltK-:r 

and  horisontal  sngles 
pn  f.  rably  avoid*  <1. 


Difficult  tn  pn  s<  i  ibe 
.\a«  tly.  Local  condi- 
tions   important. 


'  ifj    that   a 
nd  horiaont 
sky  should  be  risible  from  ill  the  desks 

■ 
th<-  minimum  illumination  under 

conditions  of   minimum  sky   brifll 


ply  to  ("»). 


Doubtful.    BO   □    dog. 
specified  but  impra<  tit 
able. 


•  For  full,  i  ]..nti«  nku  sailed  n  marl 

t  MK      M.  ti  rk.  ti.  ii.     1  "  Iteterfccrae  "    rery  appro*,  one-tenth  ft. -candle. 

Conlin  \nd  on  ntxt  two  page*  i 
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SOME  QUERIES  ON  DAYLIGHT  ILLUMINATION. 


Dr.  L.  Burgerstein 
(Vienna). 

Dr.  Th.  Altschul 
(Prag). 

Mr.  G.  H.  Widdows 
(Derby). 

Dr.  R.  Kaz 
(St.  Petersburgh). 

Dr.  Erisman 

(Zurich). 

10  M.K.+ 

Photometric 
measurements  of 
doubtful    utility. 
Better     to     pre- 
)  scribe  that  small 
type  can  be  read 
with      ease      on 
worst         lighted 
desk. 

8-ft.  candles. 

Test  with  "  indi- 
vidual       photo- 
meter," i.e.  type 
V  must    be    distin- 
guishable through 
a  dark  glass  ab- 
sorbing   96%    of 
the  light. 

30  M.K. 

10  M.K.i 

20-25  M.K. 

Inconvenient, 
but  reason  doubt- 
ful. 

Inconvenient. 

Harmless  if  light 
is    sufficient. 

Unavoidable  and 
harmless  if  light 
is  sivfficient. 

• 

Bright  sky. 

With  a  clear  sky. 

With  cloudy  sky, 
having     200-300 
M.K.  brightness. 

25°. 

Difficult   to   pre- 
scribe      without 
knowing        local 
conditions. 

20-25°. 

50  □   degrees. 

Some  sky  visible 
from  every  part 
of  room. 

Hard     and     fast 
rules    not    desir- 
able. 

Yes. 

%  Red  Light  Method=25  M.K.  by  ordinary  measurement. 

N.B.— Replies  to  Query  14  are  not  conveniently  assembled  in  this  table  and  should  be  sought 
in  the  contributions  in  the  foregoing  pages  (pp.  34-39). 

D   2 
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SOME  QUERIES  ON  DAYLIGHT  ILLUMINATION— continued. 


Querii 

(ronln 


Prof.  L.  Weber 
(Kiel). 


Dr.   F.  Phi.r 
(Karlsbad). 


(7)  What  are  the  reeonunendationa for 
dimenakmi  "f  schoolrooms  in  your 
country  ?  and  what  regulation!  are  nana] 
with  regard  to  the  window  area  of  rooms 

rtain  nze  ?      Do  yon  «-<  >ii  - 

oiry  that  the  window 
glass  (hut  not  nee*  saarily  visible  sky) 
ihonld  subtend  a  eertain  vertical  and 
horizontal  angle  at  the  back  of  the  room, 
and  what  angles  would  yon 

•  in  ordei  to  obtain  the  minimum 
illnmination  under  conditions  of  minimum 
-ky  brightui 


i  h  \A  is  the  beat  method  ol  relating 
the  illumination  on  the  desk  in  the  school- 
room with  (a)  the  unrestricted  illnmina- 
tion outdoors,  'I.)  tin-  aky  brightness  1 
;  think  that  such  data  constitute 
i    practical    method   of   comparing    the 
of  daylight  into  various  buildings  . 
and  that  they  could  be  made  the  basis 
ting  the  size  of  win- 
ad  dimensions  of  schoolrooms  I 


(9)  What  in  your  exp  i  ience  is  tin-  nana] 
variation  in  daylight  iUnrnination  mel 
with  respectively  in  the  case  of  the  worst 
and  best-lighted  desks  in  a  schoolroom  ! 


(Hi)  Are  yon  in  favour  of  unilateral 
lighting   (windows    on    one    side     only) 

hoolroom  !  <  >i  do  yon  conaidei 
additional  windows  in  the  other  walls, 
or  skylights  (when  practicable)  also  deau  - 
able  1  In  oases  where  bilateral  lighting 
i-  unavoidable,  do  yon  consider  that  it- 

•  hi  be  iiuti.Mt.  d  by  Bkyughts  oi 
« indows  at  a  high  angle  ? 


(II)  Do  yon oonsidei  glased  partitions 

giving  light  fn.m  a  well-lit  room  to  one 

II  lit  to  be  (a)  a  useful  expedii  at, 

(b)  preferable  to    i  light   ooloured  wall 


ridi  r  photomi  trie  U  sta 
in  small  models  <>f  buildings  trustworthy 
ai  a  m  uu  "f  detennining  the  illumina- 
tion to  be  derived  from  windows;   hive 

of  -in  h  b    • 


(13)  I     •  .1     rable  (     ■  ■  >mmi  ml  that 

o   i  room   should 

11  minimum  refl<  i  I  ng  pow«  i  '.' 


See  reply  to  (S). 


Ratio  '"  q  "  connecting 

disk  illumination  with 
unrestricted  illumina- 
tion out  of  doors  (mux, 
ii-.".",,).  Determined  bj 
aid  of  "  Relativi  • 
photometer  "  or  calcu- 
lation from  "  Mauui 
winki-l." 


In  Kiel  "  i|     was  for 
(a)  beal  lighted  place  7*1% 

(b)aver 2  2 

worsi  ..         ..       0«8 


Difficult  to  answer.  In 
genera]  bilal  ral  plus 
skylighting  permiasible. 


ilations  as  - 
in  next  two  columns. 


Variations    unfortun 
atelv  li ■ 


In  Austria  lighting  from 
the     left      onlj      pre- 
scribed       In     I 

othei  \> 


"Difficult   to  carry  out 
!>ut  -hnuld  be  useful. 


Sigh  reflecting   | 

of  walla,  and  also  i 

bonring    bvfldinfl 

■  value  to  ini 


Internal  glass  partitions 

in  .'•  neral    nol   i! 


of  doul.tful  utility. 


Lighl    walls   di 
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SOME  QUERIES  ON  DAYLIGHT  ILLUMINATION— continued. 


Dr.  L.  Buigerstein 

(Vienna). 


Mr.  G.  H.  Widdows        Dr.  R.  Kaz 

(Derby).  !  (St.  Petcrsburgh). 


Dr.  Erisman 
(Zurich.) 


Max.  length,  12  m. 
Length  _„ 
Breadth     J 

Window  glass  _ , 

Floor  area  4     { 

80  pupils  per  room. 
50  D  degrees  for 
worst  lighted  desk. 


(a)  Good,     except 
in  sunlight. 


In  Austria. 
Min.  area,  0-6  sq. 
metres,  and  min. 
airspace  of  3  cub. 
metres  per  pupil. 
Min.  height,  3-2  m. 
Max.  length,  12  m. 


Sometimes  very 
large. 


Unilateral  for  special 
purposes  (e.g.,  draw- 
ing), otherwise  bi- 
lateral ;  sky  lights 
useful. 


(a)  Yes. 

(b)  Sometimes, 
with   suitable   pre- 
cautions. 


Doubtful.  Prefer- 
able to  work  with 
one  full-size  model 
classroom. 


Yes.  White  ceiling. 
Upper  third  of 
walls  white ;  central 
third,  light  green  or 
yellow. 


Unilateral  best ; 
If  insufficient, 
skylights  better 
than  windows  in 
the  other  wall. 


Ht.    restricted    to 

14  feet. 
Window  glass 
Floor  area 
Top  of  glass  should 
make  an  angle  not 
less  than  30°  with 
most  remote  desk. 


Primary  Sclwols. 
10  X  7  m.  54 
scholars. 
Secondary  Schools. 
0x7  m.  30-35 
scholars. 

Window  glass , 

Floor   area 


Yes.  Most  useful. 


Very  variable, 
often  1  :  50. 


but 


Have  met  no  bad 
results  from  bi- 
lateral lighting. 


Unilateral  best. 
Prismatic  glass 
useful  to  light 
more  remote 
desks. 


Unilateral.  Over- 
head lighting  pre- 
ferable to  windows 
on  right. 


(a)  Yes. 

(b)  Depends  on 
proportion  of 
light  in  two  rooms. 


Light     wall     pre- 
ferable. 


Doubtful 
expedient. 


Yes. 


Unsatisfactory. 


Good  reflection  im- 
portant. 


41 


THE  ILLUMINATING  ENGINEER 

NIGHT  ILLUMINATION  OF  A  SWIMMING  POOL. 


The  Del  mar  Swimming  Pool  at  St. 
Louis  has  recently  >»*'ii  illuminated 
artificially  by  electric  li<.'M  and  the 
installation  was  described  in  a  recenl 
Dumber  of  the  Electrical  World.    Twenty- 


becoming  quite  a  popular  pastime  ;  we 
understand  from  the  Electrical  Co.  of 
Missouri,  to  whom  we  are  indebted  for 
particulars  and  the  accompanying 
photograph,  thai  this  i.-  the  third  installa- 


five    500-watt     lamps     (tungsten)     an  tion  of  the  kind  carried  ou(  within  the 

suspended    on    cables    bung    across    the  year. 

pool.     This  pool  ia  very  popular  during         The  other  two  consisted   respect 

ummer,  and    the   new   lamps   have  of  6-light  tungsten  and  flame  arc  lighting, 

been  receiving  a  greal  < l<-al  of  attention,  bul    the    arrangement    Bhown    above    is 

Swimming    during    the    ni'.'lit     time    is  Btated  to  -jive  much  the  best   results 


HERR  ING.  ALBERT  WEISS. 


It  ia  with  great  regret  that  we  record  the  death  of  HerrWi  th<  Treasurer  of  the 
National  Illumination  Commission,  which  took  place  at  Zurii  h  on  Decembei  16th. 

All  who  Icne*  ll.M  \\ ,  lethal  the  Commission  has  lost  the  services  of  one 

who  would  have  labov  foi   its  we      i       d  who  in  bh<    pasl   had  very  ably 

ted  Prof.  Vsutiei  in  the  work  of  the  International  Photometric  Commission. 
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THE  ARTIFICIAL  LIGHTING  OF  ADVERTISEMENT  POSTERS. 


The  increasing  number  of  advertisement 
hoardings  in  the  streets  is  a  familiar 
feature  of  most  large  cities.  The  artistic 
possibilities  of  such  posters  have  been 
much  developed  during  recent  years  ;  in 
fact,  poster  design  has  become  quite  a 
special  art. 

This  being  the  case,  it  appears  some- 
what surprising  that  in  comparatively 
few  cases  has  any  serious  effort  been  made 
to  light  up  these  posters  by  night. 
Illuminated  in  this  way,  such  advertise- 
ments   become    much    more    prominent 


special  reflectors  were  used  to  illuminate 
a  series  of  hoardings.  It  will  be  seen 
that  the  reflector  completely  conceals  the 
source  from  the  eyes,  throwing  the  light 
over  the  poster,  and  we  understand  that 
it  is  specially  shaped  with  a  view  to 
illuminating  the  pictures  evenly  from  top 
to  bottom.  The  length  of  the  hoarding 
is  about  48  ft.,  and  it  is  about  12  ft.  high. 
There  are  five  reflectors  used  to  illuminate 
the  hoarding,  each  of  which  contains 
three  burners  consuming  4  cu.  ft.  per 
hour    each.     The    total    amount    of    cas 


objects  than  in  the  day-time.  They 
stand  out  better.  It  may  also  be  sug. 
gested  that  people  walking  the  streets 
by  night  have  more  leisure  to  inspect 
the  pictures  than  they  would  during  the 
day-time,  when  business  occupies  their 
thoughts. 

By  the  courtesy  of  the  South  Metro- 
politan Gas  Co.  we  are  able  to  show 
a  photograph  of  an  installation  in  the 
Company's  district,  in  the  New  Cross 
Road,    where   gas   lamps   equipped   with 


consumed  would,  therefore,  be  about 
one-tenth  cu.  ft.  per  sq.  ft.  of  surface 
illuminated.  In  addition,  as  will  be 
seen,  a  considerable  amount  of  light  is 
thrown  on  the  pavement  below. 

The  problem  of  illuminating  large 
posters  is  a  decidedly  interesting  one, 
and  we  hope  shortly  to  be  in  a  position 
to  give  some  more  precise  details, 
showing  the  arrangement  of  these  lamps 
and  the  intensity  and  distribution  of 
illumination. 
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Factory  Lighting.    By  Clarence  E.  ClewelL 
McGraw-Hill      Book     Co.,     239,     W. 
W'mIi  Street,  New  York,  and  6,  Botweru 
Street,  London,  B.C.,  1913,  l.r.<;  pages.) 

hi  him;  the  last  fen  years  there  have 
been  quite  a  number  of  books  written 
on  genera]  iUuminating  engineering.  Hut 
the  time  has  oome  for  publications 
dealing  with  sections  of  tin-  subject 
in  detail  and  tin-  volume  bj  Mr.  I  lewell 
■  in    "  Factory    righting  "    seems    to    be 

on.'  of  t  li«'  fir.-t   of  t  his  kind. 

The  Oral  chapter  deals  with  Borne  of  the 
fundamental  points  to  be  observed  in 
iry  lighting  (amounl  of  illumination. 
avoidance  of  glare  or  unsteady  IL'hts. 
Arc.).  A  useful  diagram  is  given  showing 
the  over-all  dimensiona  of  the  chief 
modern  electric  lamps. 

In  the  second  chapter  Mr.  Clewell 
explains  the  considerations  affecting  the 
spacing  of  lamps.  A  diagram  is  presented 
snowing  how  their  height  and   distance 

apart    should    he    related    so    as    to    avoid 

inconvenient  shadow.  It  i-  interesting 
to  notice  thai  the  author  states  the 
"lighting  efficiency"  of  the  averagt 
system  [i.e.,  the  percentage  of  the  total 
amounl  of  light  concentrated  on  the 
working  plane)  to  be  between  27  and  30 

•  nl . 

sung  on  from  design  and  installation 
to  maintenance  -Mr.  Clewell  points  out 
the  rapid  diminution  in  efficiency  that 
bused  h\  neglect.  For  example,  lie 
finds  that  in  an  office  til.-  diminution 
in  illumiiiat  ion.  if  lamp-  are  l- ft  unoleaned 
for  three  weeks,  may  be  about  l'u  per 
cent.,  but  in  a  factory  the  corresponding 
loss  mighl  be  as  much  as  lu  per  cent. 
with  _'ia-~  reflect iirs.  Mr.  Gewell  makes 
some  suggestions  for  the  maintenance 
of  glassware  and  shows  that  the  cost  of 
keeping  it  clean  i>  trifling  in  comparison 
u  it  h  the  economic  loss  through  diminished 

illuminat  ion. 

The  remainder  of  the  book  is  given  up 
:  lecific  in-'  industrial  light  me;. 


<\</..  offices,  draughtsman's  tables,  power 
houses,  iron  and  steel  mills,  dec. 

A  section  is  also  given  up  to  machine 
tool  lighting  Here,  again,  an  important 
point  demonstrated  by  the  author  is 
that  the  COSl  of  lighting  machini  -  i- 
almosl  invariably  hut  a  trifling  percent 

probably  less  than  I  per  cent. — of  the 
es    of    the    worker.     To    grudge    the 
small  cost  of  proper  lighting  i<  therefore 
false  economy . 

The  book  is  well  illustrated  and  con- 
tain- many  hints  on  factory  illumination, 
which  should  he  useful  not  only  to  lighting 
engineers  but  to  many  others  engaged 
in  the  organisation  or  supervision 
factories. 


OTHER    PUBLICATIONS    RECEIVED. 

Kalendar  fur  das  Gfas-  ">i<l  Waeeerfach, 
1914.  Edited  by  Dr.  R.  Schilling. 
Sectm>,  on  Water  Engineering  by  Q. 
Anklam.  i  /.'.  Old  nbourg,  Munich,  .UA-. 
4-50.) 


InfrriiationfiJr    H H'l'i  nc-AunsteUung,     D 

'irn.  1911.      I'  \er  prdmierten 

l  ueeh  u>  r. 

M'MiKKKATAl.ni,      del'      \\  l--i  1  it  .-.ehaf  t  liehell 

Abteilung,     Beleuchtung.     Prepared     by 
Dr.  K.   Btockhausen  and  Dr.  W.   Fi 
Special    katalog   der   Gruppe   Liohl    and 

Luft.   By   Dr.  \\  .   Fri<  se. 


Suggt  eted      Dejin  I  Photonu 

r.  1 II .  /.'.  /<■•  9.     \  Reprinted 
jrom    "  Thi     Lighting    Journal, 

York.) 


ChrieUnae  and  livening  /.<</"■ 

tin    Royal   Institution  [Albemarlt   Sit  ft, 
Piccadilly,   II'.) 
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REVIEW  OF   THE 
TECHNICAL    PRESS. 


ILLUMINATION  AND   PHOTOMETRY. 

We  notice  that  the  lighting  of  railway 
carriages  is  still  being  energetically  taken 
up  in  the  United  States  (Elec.  World, 
Dec.  21st;  Elec.  Rev.  and  Western  Elec.. 
Nov.  22nd,  and  Elec.  Railway  Journal, 
Nov.  28th).  Indirect  and  semi -indirect 
methods  seem  to  be  coming  into  fashion, 
and  at  Toledo  twenty  cars  have  been 
equipped  with  three  different  semi- 
indirect  systems  in  order  to  see  which 
appeals  most  strongly  to  the  public. 
There  is  a  general  recognition  that  bare 
lamps  are  bad  and  that  it  is  well  worth 
while  to  use  reflectors.  With  direct 
lighting  very  much  the  same  results  are 
obtained  whether  the  light  is  central  or 
from  the  side,  but  there  should  be  one 
Lamp  for  every  two  seats  to  avoid  incon- 
venient  shadows.  With  indirect  lighting 
one  lamp  for  every  three  seats  would  be 
permissible.  Semi-indirect  lighting  is  also 
discussed  by  L.  V.  Jambs" (Elec.  World, 
Nov.  1st),  who  gives  a  number  of  rooms 
lighted  in  this  way. 

In  the  Electrical  Review  and  Western 
Electrician  for  Nov.  1st  there  is  an 
illustrated  article  on  the  lighting  of 
churches.  There  seems  to  be  a  sur- 
prising variety  of  methods.  Lighting 
from  the  pillars,  cove  illumination  ; 
indirect  methods,  overhead  lighting 
through  diffusing  glass  roofs  being  all 
employed.  The  intensity  also  varies 
very  greatly,  being  only  0"3  watts  per 
sq.  ft.  in  some  cases,  but  as  much  as  2|- 
in  others. 

An  article  by  Ward  Harrison  (Elec. 
World,  Nov.  15th)  deals  with  industrial 
lighting.  The  author  gives  the  "  utilisa- 
tion efficiency  "  of  a  number  of  different 
methods,  which  varies  from  28-60  per 
cent.  Tables  are  given  enabling  the 
illumination  from  lamps  spaced  at  any 
desired  height  to  be  calculated. 

Turning  to  more  scientific  matters  we 
may  note  the  article  by  W.  D.  Bancroft 
on  the  chemical  production  of  light 
(Jr.  of  the  Frank.  Inst.,  Feb.,  191.3). 
which  contains  an  excellent  analysis  of 
the  various  methods  of  exciting  h'cht  by 


chemical  means  and  a  list  of  references 
to  researches  on  this  subject. 

W.  T.  Macau,  (Electrician,  Oct.  3rd) 
gives  the  results  of  some  tests  on  half- 
frosted  lamps  and  reflectors.  In  general 
the  half -frosting  causes  a  loss  in  spherical 
c.p.  of  10-12  per  cent.  The  absorption 
of  one  type  of  Holophane  unit  proved 
to  be  13  per  cent,  with  both  bare  and 
frosted  lamps  ;  the  efficiency  of  an  opa  I 
reflector  16  per  cent.,  with  a  clear  lamp 
and  17  per  cent.,  with  a  half -frosted  one. 

J.  F.  Forrest  (Elec,  Sept.  26th)  has 
been  making  his  researches  on  the 
Electric  Arc  as  a  Standard  of  Light.  He 
still  finds  that  a  high  degree  of  con- 
stancy is  attained  but  that  it  is  desirable 
to  avoid  certain  types  of  carbons  which 
give  erratic  results. 

W.  E.  and  R.  Paujli  (Ann.  d.  Physik., 
July  17th)  discusses  the  possibility  of 
objective  photometry.  It  is  shown  that 
in  some  instances  the  eye  may  be  1,000 
times  as  sensitive  to  green  light  as  to 
red  rays,  but  the  exact  figure  depends  on 
the  adaptation  of  the  eye.  Experiments 
were  also  made  with  mixtures  of  coloured 
light.  It  appears  that  two  fields  may 
have  the  same  intensity,  colour  and 
saturation,  and  yet  may  consume  a 
widely  different  amount  of  energy  ; 
objective  photometry  is  therefore  im- 
practicable. 

Another  method  of  dealing  with  colour 
photometry  is  described  by  Fabry  (Z.  f.  B. 
Nov.  20th).  The  method  is  to  use  the 
solutions  respectively  yellow  and  blue  in 
colour  in  varying  proportions  according 
to  the  quality  of  light  to  be  tested.  By 
putting  cells  of  this  solution  in  front 
of  the  standard  lamp  its  colour  can  be 
made  the  same  as  that  of  any  artificial 
ilhuninant,  so  that  the  colour  difficulty 
disappears.  Allowance  could  then  be 
made  for  the  absorption  of  the  cells  used 
which  can  be  accurately  determined  by 
separate  experiments. 

ELECTRIC  LIGHTING. 

Quite  a  number  of  articles  give  par- 
ticulars   of    the    half- watt    lamp.     The 
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presence    of    inert  eheeka     the 

deterioration  of  the  filaments  and  con- 
vection currents  can  be  used  to  carry 
away  the  -mill  particles  to  the  top  of  the 
bulb  where  the  blackening  effect  due  to 
such  deposits  will  \»  of  less  consequence. 
The  lamps  produced  in  Germany  will 
range  from  300-3,000  cp.  and  should 
.1  life  of  about  BOO  hours. 

\V.  Ki.kmknt  [E.T.Z.,  Nov.  8th)  i' 
t->  the  effect  of  outer  globes  in  increasing 
the  temperature,  and  diminishing  the 
life  "i  tungsten  filaments.  Ee  described 
■  in  of  reflectoi  which  can  be  fitted 
direct  on  to  such  lamps  and  makes  all 
outer  globes  unnecessary. 

i .  (  i.  mix:  h  i  -  been  giving  some 
additional  particulars  of  the  Neon  tube. 
II.  suggests  that  the  colour  of  the  li'_rlit 
oould  be  modified  by  using  a  small 
supplementary  tube  containing  mercury, 
which  is  also  subjected  t<>  high-tension 
discharge.  The  mixture  <>i  light  of  this 
colour  with  that  from  the  Neon  tube 
•_'i\.-,  an  approximately  white  li'_'ht. 
The  Electrical  World  (Nov.  1st)  describee 
.in  ingenious  electrically  lighted  Bign 
portrait  of  Mr.  Bryan.  The  electric 
lamps  are  placed   in   n  jo  ahaped 

th.it   the  iUuminated  interior  stands  out 
.ill']  -how.-  the  prominent  features  of  tin- 


faces,  the  outer  portions,  which  are  not 
reached  by  the  light,  being  left  in 
shadow. 

GAS,  OIL,  AND  ACETYLENE  LIGHTING. 

.!.  \V.  Thobmlsy  [J.  <:.  I...  Dec.  9th) 
read  a  paper  entitled  "  Notes  on  Illumina- 
tion by  low-pressure  Gas,"  in  which  ■ 
very  good  summary  i.-  given  of  illumina- 
tion calculations  and  the  chief  factor- 
that  have  to  be  considered  in  predicting 
the  illumination  in  an  interior.  Polar 
curves  of  a  number  of  well-known  units 
are  given  and  the  author  show.-  how  the 
contour  illumination  curves  can  be 
derived  therefrom. 

Other  contributions  of  the  German 
papers  deal  with  the  design  and  the- 
ory of  the  incandescent  burner  and 
I.i<  hthkim  (./.  /.  (•'..  Nov.  29th)  describes 
the  street  lighting  by  gas  in  AJtona. 

I'.  Aui'.i.N-  iZ.  /.'/;..  Nov.  30th)  con- 
tributes a  well-illustrated  serial  article 
describing  the  application  of  gas  to  marine 
signals,  light  be 

.1.  Abady  [Elec.  Times,  Nov.  t>th) 
writes  on  the  possibility  of  gas  and 
electrical  interests  eventually  combining 
— a  proposition  which  does  not  appeal  so 
startling  as  it  uo  doubt  would  once  have 

(lone. 
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Street  Lighting  by  OSRAMS 


Cheap 

First 

Cost. 


Low 
Main- 
tenance 
Ex- 
penses. 


Full 
Particulars 
on  request. 

The 

GENERAL 

ELECTRIC 

Co.,  Ltd. 

Head  Ogiee  : 

67,  Queen 
Victoria  St., 
London.  B.C. 


Frontage  near  the  First  Avenue  Hotel,  Holborn,  by  the  light  of  660  Watt  Osrams. 
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GREETINGS 


The  Directors,  Management 
and  Staff  of  the 


EDISON  &  SWAN 

United  Electric  Light  Co.  Ltd. 


wish  all  their  Customers 


Prosperous  New  Year. 
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TRADE    TOPICS. 


[At  the  request  of  many  of  our  readers  we  have  extended  the  space  devoted  to  Trad9 
Notes,  and  are  open  to  receive  for  publication  particulars  of  new  developments  in  lamps, 
fixtures,  and  all  kinds  of  apparatus  connected  with  illumination. 

The  contents  of  these  pages,  in  which  is  included  information  supplied  by  the  makers, 
will,  it  is  hoped,  serve  as  a  guide  to  recent  commercial  developments,  and  we  welcome  the 
receipt  of  all  bona  fide  information  relating:  thereto.] 


HOLOPHANE  STILETTO  SPHERES. 

The  illustration  shows  the  general 
appearance  of  the  new  Holophane  Stiletto 
Spheres,  particulars  of  which  have  just 
reached  us.  We  notice  that  the  polar 
curve  of  these  units  is  practically  identical 
with  that  of  the  old  spheres,  but  the  use 
of  Stiletto  prisms  is  considered  to  give  an 
even  more  decorative  effect. 

Spheres  of  this  type  are  listed  in  four 

hses,    (respectively    10-in.,   12-in.,    14-in. 

and    16-in.    over-all    diameter),    and    are 

adapted  to  the  use  of  metallic  filament 

lamps  consuming  60-300  watts. 

We  have  also  received  copies  of  the 
newly  issued  list  of  Holophane  fittings 
for  spheres,  reflector  bowls  and  semi- 
indirect  bowls,  &c.  Another  recently 
issued  publication  is  a  general  index 
which  gives  the  pattern  number  and 
price  of  all  the  chief  Holophane  units. 

EDISWAN  PROGRESS. 

The  Edison  and  Swan  United  Electric 
Light  Co.,  Ltd.  (Ponders  End,  Middlesex), 
draw  our  attention  to  several  important 
contracts  recently  secured  by  the  Com- 
pany. 

Two  battleships,  one  a  Turkish  boat, 
and  the  other  British,  namely  H.M.S. 
"  Emperor  of  India,"  are  to  be  lighted 
throughout  with  Royal  Ediswan  Electric 
lamps.  The  order  consisted  of  nearly 
twelve  hundred  lamps. 

The  Company  have  also  secured  an 
important  contract  for  a  supply  of  lamps 
to  the  Caledonian  Railway  Co.;  we  under- 
stand further  that  Ediswan  lamps  were 
used  for  night  lighting  on  the  scaffolding 
in  front  of  Buckingham  Palace  during 
the  recent  renovations — a  severe  test  of 
strength  and  durability. 


\ 


The  New  Holophane  Stiletto 
Sphere. 


BANK  LIGHTING  WITH  X-RAY 
REFLECTORS. 

With  reference  to  tbe  account  of  the 
novel  method  of  indirect  lighting  in  some 
Chicago  banks  which  appears  on  page  8 
of  this  number,  we  are  asked  to  state 
that  the  installation  in  the  Swedish 
American  Bank  was  carried  out  by 
Messrs.  The  Pearce  Electric  Co.  of  Chicago, 
and  that  the  architects  were  Messrs. 
Ottenhaimer,  Stern  &  Reichert,  also  of 
Chicago. 

The  architects  for  the  building  of  tho 
Union  Trust  Co.,  a  view  of  which  was  also 
shown  in  the  article, were  Messrs.  Marshall 
&  Fox,  of  Chicago. 
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WOTAN  HALF-WATT  LAMPS. 

On  Wednesday,  Dec.  10th,  an  oppor- 
tunity was  given  to  the  press  to  inspect 
the  new  half-watt  Wotan  lamps  at  the 
Works  of  Messrs.  Siemens  Bros.  Dynamo 
Works  (Tyssen  Street,  Dalston,  N.E.) 

One  of  these  lamp-  was  shown  in  actual 
operation.  The  most  interesting  feature 
of  th  I  be  novel  arrange- 

ment of  the  filament, which  is  in  a  stout 
spiral  form  and  burns  in  an  atmosphere 
of  inert  gases.  It  i-  stated  that  these 
half-watt  lamps  will  very  shortly  be 
placed  on  the  market  in  sizes  ranging 
from  600  3,000  c.p.  (300  1600  watt 

Th--  filament  i->  wound  in  rig-sag  form, 
md,  being  quite  a  long  distance  from  the 
lamp-holder,  there  i  little  obstruction 
.»t'  tin-  light.  Th.-  normal  c.p.  of  the 
lamp  I  to  I"-  equal  to  the  mean 

lower  hemispherical  c.p.  Apparently  at 
the  commencement  of  its  life  the  c.p. 
in  the  upper  hemisphere  would  be  nearly 
the  same.  But  presently,  owing  to  the 
convection  currents  set  up  in  the  bulh, 
the  upper  portion  of  the  glass  blackens 
somewhat  and  tins  of  course  reduces  the 
li^lit  above  the  horizontal.  It  appears 
that  very  little  blackening  occurs  in  the 

r  part  of  the  hulh.  so  that  the  light  in 

the  lower  hemisphere  is  very  little  affected, 
ft  is  anticipated  that  the  new  lamps 
will  have  a  life  of  about  1,000  hours. 
They  should  lead  to  important  develop- 
ment.-- where  hi.'h-power  units  are  desired, 
and  they  will  doubtless  prove  particularly 
serviceable  for  use  with  indirect  and 
semi-indirect   litt ings. 

Messrs.  Siemens  Bros.  .'No  inform  us 
that  they  have  obtained  a  contract  for 
a  supply  "i  Tantalum  and  Wotan  drawn 
wire  lamps  for  tin-  Metropolitan  Railway 
during  tin-  coming  twelve  months.  Con- 
tracts have  also  been  placed  l>y  the 
Canadian     Northern     Railway     for    the 

supply     of      Marine     Traction     Tantalum 

lamp-  for  use  with  their  Atlantic  Steam- 
-tup  service  rei 


INCANDESCENT  ACETYLENE 
LIGHTING. 

The  Fallot  Incandescent  Light  Co.,  Ltd. 
(27.  Noel  Street,  Wardour  Street,  \Y.) 
send  us  particulars  of  their  system  of 
incandescent  acetylene  lighting.  The 
Dtial  point  in  the  system  i-  the  con- 
centration of  an  oxy-acetylene  flame  on  a 
-m  ill  pa-tile  of  incande>cin<_'  material. 
By  this  mean-  a  steady  and  powerful 
light  is  obtained.  An  important  advan- 
tage j-  the  tact  of  the  light  being  con- 
centrated  in  a  small  point  which  makes 
it  very  advantageou-.  optically,  for 
searchlights,  motor-car  headlights,  and 
lantern  and  cinematograph  projection. 
Dissolved  acetylene  is  very  conveniently 
used  for  such  purposes.  One  cylinder 
la-t-  quite  a  long  time.  Thus  with  the 
oxy-acetylene  light  the  cylinder  would 
last  for  10-2<»  hour-,  and  can  be  easily 
exchanaed  and  refilled   if  necessary. 

Particulars  are  also  given  of  Fallot 
Generators.  Tic-  method  is  expected 
to  have  important  applications  to  cine- 
matograph displays, 


WELSBACH  ADVERTISING 
LITERATURE. 

The  Welsbach  Light  Ltd.  (344-364, 
» Iray's  Inn  Road,  W.C)  send  us  a  selection 
of  their  publicity  literature,  posters,  &c. 
An  interest ing  item  i-  the  booklet  entitled 
"Welsbach  Advi  rtismg"  which  con- 
tain- the  serie-  i  if  pictorial  ad  vert  isements 
t hat  have  been  appearing  in  the  daily  and 

weekly  papers.  Many  of  the  posters 
are  familiar,  notably  the  one  showing' 
the  surprise  of  the  inspector  at  the  low 
meter  rate.  The  explanation  given  is 
•The  meter  i-  all  right,  Joe,  it's  those 
W'elshach  mantle-  |  " 


NEW    B.T.H.    FITTINGS    SHOWROOM. 

We  notice  that   the  British  Thomson 
Houston  Co.  have  opened  a  new  fittings 
showroom  at  Meads  Souse,  Upper  Th 
Street,    I 

An  interesting  feature  i-  the  combined 
exhibit  of  indirect  pendant  fittings, 
wall-brackets,  historic  table  lamps  and 
no\  d  table  do 

The  display  should  I f  into  i 

many  i  lectrical  contra*  tor-. 


MR.  SALOMON  FALK. 


We  re_riet  to  record  the  death  of  Mr. 
Salomon  Kalk.  a  founder  and  Managing 
Director  of  Messrs.  Falk,  Stadeimann 
&  C<>,.  Ltd..  which  took  place  on  the 
20th  November.  Mr.  Falk  was  one  of 
those  instrumental  in  forming  the  com- 
pany in  1887  and  did  much  to  bring  it 
to  its  present  stage  of  prosperity. 
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EDITORIAL. 

Daylight  Illumination. 

In  this  number  we  summarise  the  further  discussion  of  Mr.  Waldram's 
paper  on  Daylight  Illumination.  At  the  last  meeting  of  the  Society  several 
important  new  matters  were  brought  up.  There  was  firstly,  the  "  sill-ratio  " 
{i.e.,  the  ratio  between  the  illumination  on  the  window-sill  of  the  schoolroom 
and  the  illumination  on  the  desk  most  remote  from  the  window),  dealt 
with  by  Mr.  Clinton.  This  was  considered  a  promising  method  of  determining 
the  access  of  daylight  into  schools. 

Next,  there  were  the  experiments  conducted  by  Mr.  Waldram  and 
Prof.  Clinton  with  the  object  of  ascertaining  how  far  it  is  possible  to  predict, 
by  experiments  on  small  models,  the  actual  daylight  conditions  in  an  interior. 

Finally,  there  was  the  "  indicator-photometer "  suggested  by  Mr. 
A.  P.  Trotter  as  a  means  of  signalling  when  the  daylight  illumination  in  a 
room  has  fallen  to  the  point  at  which  artificial  illumination  becomes  essential. 

These  methods  are  so  novel  that  it  is  difficult  as  yet  to  appraise  their 
practical  value.  To  many  engineers  well  acquainted  with  problems  of 
artificial  lighting  the  subject  is  quite  unfamiliar.  Even  those  Continental 
authorities  who  have  made  a  special  study  of  the  subject  evidently  differ 
radically  in  their  opinions.  The  replies  to  the  series  of  queries  published 
in  our  last  number  should,  we  think,  be  of  interest  to  many  of  these  experts. 
By  assembling  these  divergent  views  in  tabular  form,  one  reveals  clearly 
where  there  is  a  consensus  of  opinion  and  where  there  is  disagreement. 
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The  fact  that  so  many  experts  have  been  independently  working  on 
the  subject  shows  that  natural  illumination  is  a  vital  factor  in  our  daily 
life,  and  we  feel  sure  that  anyone  who  has  read  the  discussion  of  Mr. 
Waldram's  paper  must  appreciate  this  fact.  It  must  be  owned  that 
daylight  illumination  is  of  great  consequence  to  the  Illuminating  Engineering 
Society  and  to  the  lighting  industiy.  Artificial  illumination  is  contrived 
simply  and  solely  as  a  supplement  to  natural  illumination  and  should  be 
considered  with  it.  There  is  no  abrupt  break  between  the  two.  In  all 
buildings  there  comes  a  twilight  period,  when  the  transition  from  natural 
to  artificial  light  has  to  be  made.  During  the  winter  we  may  even  start  the  day 
by  artificial  illumination,  change  over  to  daylight  and  finally  go  back  to 
.11  tificial  light  again.  It  is  probable  that  the  eye  is,  phvsiologically,  in  a  very 
different  state  during  the  day  from  what  it  is  bv  artificial  light. 

The  human  eye  has  been  evolved  in  such  a  way  as  to  make  the  best 
use  of  daylight.  Clearly,  therefore,  it  is  essential  that  engineers  who  have 
to  deal  with  artificial  lighting  and  have  to  design  installations  so  as  to  be 
pleasing  and  agreeable  to  the  eye,  should  study  the  daylight  conditions 
«.n  which  the  constitution  of  the  eye  so  greatly  depends.  To  put  the  matter 
shortly,  the  eye  has  been  developed  to  suit  daylight,  and  artificial  lighting  has 
to  be  devclo-fed  to  suit  the  eye.  Therefore  the  arrangement  of  artificial  lighting 
is  essentially  connected  with  the  study  of  daylight,  and  depends  on  its  intensity. 

In  any  case  it  should  be  remembered  that  by  far  the  greater  part 
of  the  work  of  the  world  is  still  done  by  daylight  and  not  by  artificial  light. 
It  is  true  that  the  provision  of  natural  light  is  determined  very  largely  by 
the  architect  who  schemes  out  the  building,  but  the  scientific  study  of  window 
space,  the  treatment  of  ancient  light  cases,  &c,  all  involve  problems 
connected  with  the  intensity  of  light  and  photometric  processes  which  are 
essentially  matters  with  which  our  Societv  ought  to  deal. 

The  problem  of  distributing  daylight  illumination  in  buildings. 
involving  as  it  does  the  design  and  use  of  minors  and  prismatic  glass  and 
the  consideration  of  reflecting  surfaces,  is  essentially  a  field  for  the  --kill  of 
the  illuminating  engineer. 

Sunlight  also  exercises  an  influence  on  the  mind  and  bodv  quite 
apart  from  its  utility  in  enabling  us  to  see  surrounding  objects.  Medical 
men  have  long  insisted  on  its  germicidal  properties,  its  value  in  combating 
tubercular  and  other  diseases,  and  the  wholesome  influence  it  exerts  in  the 
direction  of  cleanliness.  A  building  which  has  bad  natural  lighting  is 
apl  to  become  dirty,  and  its  inmates,  being  accustomed  to  the  imperfect 
illumination  by  day  can  rarely  be  induced  to  instal  satisfactory  artificial 
illumination  by  night. 

\.iiii,  we  constantly  find  that  the  representative  of  some  system  of 
lighting  claims  as  an  advantage  that  it  is  "  nearest  to  daylight."  It  is  idle 
to  make  such  a  claim  and  yet  to  contend  that  daylight,  on  which  the 
.•I tin.  i.il  light  is  supposed  to  be  modelled,  is  not  worth  studying.  On  the 
contrary,  it  should  be  our  business  to  find  out  the  good  and  bad  points  of 
daylight,  and  to  draw  our  conclusions  as  to  what  we  sh<  'uld  imitate  and  what 
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we  should  avoid  in  connection  with  artificial  light.  In  the  future  we  shall 
surely  find  that  any  regulations  or  legislation  affecting  the  lighting  of 
interiors  will  apply  both  to  natural  and  artificial  lighting.  We  constantly 
find  that  the  subjects  overlap.  For  example,  the  question  at  once  arises 
whether  the  minimum  illumination  desirable  for  safety  and  the  minimum 
illumination  necessary  for  certain  processes  will  be  the  same  by  daylight 
as  by  artificial  light.  If  not,  why  not  ?  Then  again,  the  question  must 
arise,  especially  in  connection  with  schools,  offices  and  factories,  at  what 
time  in  the  day  ought  artificial  light  to  be  turned  on  and  artificial  light 
substituted  for  daylight  ?  If  we  could  establish  the  value  beyond  which 
artificial  light  is  essential  a  great  step  forward  would  be  taken,  and  the 
suggestion  of  Mr.  Trotter,  that  it  might  be  possible  to  provide  an 
"  indicator-photometer  "  showing  when  the  time  to  turn  on  the  artificial 
light  has  arrived,  is  one  that  we  may  presently  see  realised. 

The  shape  of  buildings  is  to  a  very  large  extent  settled  by  the  question  of 
providing  sufficient  daylight.  A  building  ought,  strictly  speaking,  to  be 
designed  according  to  the  purpose  for  which  it  is  intended.  For  example, 
the  shape  of  a  schoolroom  is  fixed  almost  entirely  by  the  position  of  the 
windows,  and  many  spinning  factories  in  the  north  are  erected  almost  entirely 
with  a  view  to  maximum  window  space. 

Now  this  shaping  of  buildings  imposes  considerable  limitations  on  the 
artificial  lighting.  In  the  future,  no  doubt,  it  will  be  recognised  by 
architects  that  the  design  of  buildings  ought  to  be  influenced  by  the 
artificial  lighting  to  a  far  greater  extent  than  at  present.  In  many  cases 
the  conditions  may  be  such  that  it  is  really  impossible  to  provide  adequate 
daylight  illumination,  and  it  would,  therefore,  perhaps  be  better  if  the 
architect  devoted  himself  to  scheming  out  the  building  mainly  with  a  view 
to  making  better  use  of  artificial  lighting. 

At  present  the  study  of  daylight  illumination  is  in  a  state  of  flux. 
It  is  easier  to  present  problems  than  to  suggest  solutions.  Comparatively 
few  people  have  studied  the  subject  from  the  "  illuminating  engineering  " 
standpoint ;  the  Society  is  therefore  fulfilling  its  objects  in  bringing  about 
the  close1:  investigation  of  this  most  important  subject. 

The  Coming  of  the  Half-Watt  Lamp. 

The  coming  of  the  half-watt  lamp  has  naturally  excited  keen 
anticipation  and  interest,  and  in  this  number  we  publish  announcements 
by  several  firms  that  they  are  now  prepared  to  supply  these  lamps  in  the 
open  market. 

No  doubt  the  half-watt  lamp  will  exercise  a  marked  influence  on 
electrical  illumination.  We  understand  that  for  some  time  to  come  only 
lamps  of  comparatively  high  candle-power  will  be  available,  and  the  tendency 
may,  therefore,  be  to  utilise  larger  units  indoors  than  have  hitherto  been 
customary.  For  large  halls  and  lofty  rooms  generally  the  new  lamp  will 
naturally  be  specially  well  adapted. 

The  introduction  of  these  large  units  should  have  a  marked  effect  on 
the  design  of  fixtures  and  glassware.     We  imagine  that  it  will  accentuate 
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the  present  tendency  to  use  large  hanging  globes  and  bowls  rather  than 
chandeliers  carrying  a  considerable  number  of  small  lamps.  Globes  and 
bowls  of  exceptionally  large  dimensions  will  be  necessary  to  suit  the  more 
powerful  lamps,  and  we  have  recently  seen  some  striking  examples  of 
scientific  glassware  designed  to  break  up,  soften,  and  redirect  their  rays. 

One  point  is  obvious.  In  order  to  get  the  best  effect  from  the  new 
lamps  good  methods  of  shading  will  be  essential.  It  is  now  generally 
accepted  that  the  ordinary  tungsten  lamps  require  some  form  of  shade  to 
moderate  their  brilliancy  ;  the  introduction  of  metal  filament  lamps  gave 
quite  an  impetus  to  scientific  shading.  But  the  intrinsic  brilliancy  of  the 
half-watt  lamp  is  known  to  be  far  greater  than  that  of  the  ordinary  tungsten 
lamp. 

It  is  hardly  likely,  therefore,  that  people  will  be  inclined  to  use  it 
without  some  form  of  shade,  unless  it  is  hung  at  a  considerable  distance 
from  the  eye.  Even  in  this  case  the  necessary  direction  oi  the  rays  will 
call  for  some  form  oi  reflector.  Probably  the  new  Lamps  will  also  be 
conveniently  employed  in  connection  with  semi-indirect  lighting  and,  even 
so,  should  enable  a  higher  illumination  to  be  obtained  with  a  unven  con- 
sumption of  electricity  than  at  present. 

We  anticipate,  therelore,  that  there  will  be  a  keen  demand  for  scientific 
glassware  designed  to  suit  the  new  lamps,  and  some  attractive  designs  are 
already  making  their  appearand-. 

Public  Demonstrations  of  Good  and  Bad  Lighting. 

On  page  64  we  give  an  account  of  a  novel  exhibit  organised  by  the 
American  Illuminating  Engineering  Society  at  the  National  Exposition 
of  Safety  and  Sanitation,  held  in  New  York  last  December. 

The  exhibit  took  the  form  of  a  series  of  eight  booths  each  devoted  to 
some  specific  branch  of  lighting  and  illustrating  the  fundamental  rul< 

illumination,  and  we  understand  that   these  demonstrations  proved 
mos1  attractive  to  the  visitors. 

I  he  fact  of  Mich  a  display  being  organised  in  connection  with  an 
exhibition  given  up  to  Safety  and  Sanitation  1-  significant.  We  note  thai 
at  tin  close  oi  the  Exhibition  the  entire  exhibit  was  removed  and  placed 
in  the  American  Museum  of  Safety.     Tin  -  of  this  Museum  is  due 

mainly  to  the  enterprise  ai  d  ei  ergy  of  its  direct  r,  I  >r.  Tolman,  who  has 
travelled  all  over  the  world   studying   industrial   safety  devices,  and  who 
5ted  in  his  work  bv  Mrs.  Tolman  ;  and  to  the  genial  President 
of  the  Museum,   Mr.   Williams,.     In  the  course  of  his  travels  Dr.  Tolman 

led  to  appreciate  the  great  part  played  by  good  illumination  in  the 
fa<  tory  and  particularly  in  regard  to  the  health  and  safety  oi  employees. 

We  believe  that  tin-  Home  Office  in  this  country  have  also  in  view  the 

oisatiorj  oi  .1  Museum  oi  Safety  similar  to  that  existing  in  New  York. 
Winn  thi^  comes  into  being  s<  me  exhibits  should  be  prepared  illustrating 
the  important  part  played  by  illumination  in  promoting  the  safety  of  the 
industrial  worker.  Leon  Gash 
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The  Editor  while  not  soliciting  contributions,  is  willing  to  consider  the 
publication  of  original  articles  submitted  to  him,  or  letters  intended 
for  inclusion  in  the  correspondence  columns  of  "  The  Illuminating 
Engineer." 

The  Editor  does  not  necessarily  identify  himself  with  the  opinions 
expressed  by  his  contributors. 


A  YEARS   PROGRESS   IN   ILLUMINATING   ENGINEERING. 

(A  Report  presented  at  the  Seventh  Annual  Convention  of  the  American 
Illuminating  Engineering  Society,  Pittsburgh,  Pa.  (U.S.A.),  September 
22-26th,  1913.) 

{Continued  from,  p.  7.) 


Photometry. 

The  search  for  a  primary  standard  of 
light  still  goes  on,  and  the  requirements 
for  one  have  been  the  subject  of  papers 
appearing  from  time  to  time  during  the 
past  year.  But  little  actual  progress  in 
this  direction  has,  however,  been  made 
public. 

At  the  last  meeting  of  the  German  Illu- 
minating Engineering  Society,  however,  a 
paper  was  read  discussing  the  cpaestion  of 
an  absolute  standard,  and  it  was  proposed 
to  investigate  the  distribution  of  energy 
in  the  spectrum  of  the  source  of  light  to  be 
investigated,  to  determine  the  sensibility 
curve  of  the  human  eye  for  different  wave 
lengths,  and  to  calculate  therefrom  the 
distribution  of  light  intensity  in  the 
spectrum,  and  finally  to  arrive  at  the  total 
candle-power.  An  extended  discussion 
of  the  possibilities  of  using  the  black  body 
as  the  basis  of  a  rational  unit  of  light 
followed  the  reading  of  this  paper.61 

The  past  year  has  been  noteworthy  in 
regard  to  the  paucity  of  published  reports 
on  secondary  standards.  In  the  National 
Physical  Laboratory  of  England  a  set  of 
twenty-four  tungsten  substandards  run- 
ning; at  1.5  watts  per  candle  has  now  been 

si  Journal  fur  Gasbel.,  July  12th,  191.3. 


established  on  a  satisfactory  basis.  The 
values  of  candle-power  which  are  now 
assigned  to  these  lamps  have  been  deter- 
mined by  a  "  cascade  "  method  by  six 
different  observers,  the  work  having  been 
in  progress  for  about  three  years.  In  the 
cascade  method  it  was  found  that  the 
mechanical  errors  and  those  due  to 
changes  of  observers  from  day  to  day 
have  given  rise  to  a  probable  error  of 
0.08  per  cent.  The  possession  of  a  series 
of  substandards  graded  in  the  hue  of  the 
light  emitted  has  been  found  a  valuable 
asset  in  the  testing  of  lamps  of  different 
types  in  enhancing  the  accuracy  and 
facilitating  the  testing  of  such  light 
sources  as  acetylene  lamps,  gas  mantles, 
flame  arcs  and  metallic  filament  lamps  of 
all  kinds.52 

Tests  were  also  made  upon  helium 
tubes,  which  indicated  that  the  maximum 
deviation  in  the  tubes  tested,  and  which 
were  selected  with  care  as  to  uniformity 
of  bore  and  thickness  of  wall,  was  3  per 
cent.  The  chief  improvement  now  to  be 
sought  is  complete  freedom  from  stria- 
tions. 

In  phases  of  photometry  other  than  in 
regard  to  standards,  the  work  during  the 

^Electrician,  June  27th,   I'M:;. 
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past  year  has  been  on  greatly  varied  lines. 
Conveniences  in  working  the  present  type 
of  photometer,  selenium  and  other  photo- 
electric '•••lis.  the  reliability  < »f  the  flicker 
photometer,  and  tin-  application  of  the 
radiometer  have  all  been  the  subject  of 
study. 

The  photo-electric  cell  particularly  has 
received  much  attention.  Of  great  im- 
portance is  the  development  of  a  new  form 
by  the  pioneer  investigators  of  this  cell, 
in  which  the  alkali  metal  surface  is 
covered  by  a  layer  of  hydride.  This  is 
made  permanent  by  filling  the  glass  bulb 
with  a  rarefied  atmosphere  of  argon  or 
helium.  These  Bpecial  cells  possess  ex- 
tremely  greal  sensibility. 

Recent  experiments  undertaken  to 
determine  the  relationship  between  the 
photo-electric  current  and  the  intensity 
of  illumination  have  shown  a  direct  pro- 
portionality over  a  range  of  illumination 
from    about    one-third    that    due    to    full 

Bunlighl  down  to  the  lowest  illumination 
detectable  by  the  eye. 

Other  experiments    have    bad    for  object 

the  explanation  and  elimination  of  a 
number  of  disturbing  factors  variously 
called  dark  currents  and  contacl  electro- 
motive force  effects.  It  now  appears 
probable  thai  in  the  photo-electric  cell, 
when  completely  developed,  we  shall  have 
an  objective  photometer  of  very  satisfac- 
tory character." 
The  selenium  cell  has  been  developed 

to  BUch  a  point   that   it   gives  excellent    re- 
sults with  monochromatic  light,  provided 
the    exposure    is    short .     An    accurate 
bility    curve    has.    moreover,    been 

established  from  which  it  was  found  that 
the  cell  was  most  sensitive  to  yellowish- 
green  lighl  under  faint  illumination,  and 
to  red  li:_rht  under  strong  illumination. 
The  relations  are,  however.  BO  complicated 

that,  except  fm  monochromatic  light  the 
selenium  cell  is  as  \.t  impracticable  for 

photometric    wot] 

The  efficiency  of  a  selenium  preparation 

used  as  a  detector  of  lighl  may  be  denned 
as  the  amount  of  additional  conductivity 
imparted  to  it  by  the  unit  of  incident 
li<_dit.  Later  investigations  show  thai  the 
total  effect  of  the  light  action  is  shown 
to  be  proportional  to  the  square  rool   of 

•hyrik.   '/.•  itaek.,  August   16th,  1913 
H Elect ri<  tan,  I  »• .  •  mhi  i  8th,  1912. 


the  incident  energy,  while  the  instan- 
taneous effect  is  proportional  to  the 
energy.  This  is  verified  down  to  an 
illumination  of  0.00001  meter-candle.  It 
is  shown  that  selenium  is  the  most  efficient 
lighl  detector  known,  and  is  capable  of 
discriminating  minute  differences  of 
luminous  intensity  far  beyond  the  capa- 
city of  the  e  •  •. 

Colour  photometry  has  of  late  occupied 
much  attention.  A  chromoseope  was 
devised  a  couple  of  years  ago  in  which  the 
colour  could  be  determined  in  terms  of  the 
colours  obtained  from  the  standard  quartz 
plates  by  polarized  light.  In  a  newer 
instrument  four  numbers  are  required  to 
designate  the  colour  under  test  as  to  tone, 
saturation  and  brightness.  The  quartz 
plates  are  in  two  Bystems,  but  a  wide 
range  of  colour  measurement  can  be  made 
using   on.-    system    only.      The    author   of 

the  article  describing  the  instrument  con- 
siders it  of  the  greatest  advantage  that  a 
colour  can  be  reproduced  at  any  time  from 

its  four  characteristic  numbers  aion< 
\  series  of  experiments  made  to  at 
tain  the  form  01  optical  instrument  most 
Buitable  for  colour  measurement   showed 
that  any  colour  could  be  imitated  by  the 

admixture  in  suitable  quantities  01  the 
lights  of  three  suitably  chosen  narrow 
regions  of  the  spectrum.  Instead  of 
adding    these    coloured    lights,    broader 

primaries    may    be    subtracted    from    the 

white  light  bythe  selective  absorption  of 
suitably  chosen  dyes,  but  in  this  case  the 
difficulty    of    expression    becomes    serious 

owing   to   the   impossibility   of   securing 

dyes  which  will  absorb  one  primal  v  region 
and   transmit   the  remainder  of  the  white 
light   in  equal  proportions.59 
About  a  veax  ago  a  simple  method  of 

comparing    the    colours    of    artificial    illu- 

minants    was    described,    based    on    the 

observation  of  their  comparative  inten- 
sities through  a  photometer.      In  tl ve- 

piece  of  the  instrument  blue,  green,  yellow, 
red    and    deep-red    jriawifw    are    inserted 

BU<  Cessively,  and  in  this  wav  comparisons 
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were  made  of  the  spectrum  intensities  of 
these  colours.60 

In  connection  with  colour  photometry, 
the  nicker  photometer  has  received  its 
share  of  attention  and  a  discussion  has 
taken  place  as  to  whether  this  type  does 
actually  measure  relative  light  intensities . 
It  has  already  been  pretty  well  established 
that  it  a;ave  more  consistent  results  when 
used  to  measure  lights  of  dissimilar  colours, 
but  there  was  a  question  as  to  whether 
there  was  not  a  "  luminosity  sense  " 
distinct  from  the  "colour  sense."61 
Recent  careful  investigations  indicate, 
however,  that  the  nicker  photometer 
gives  true  brightness,  although  it  gives  at 
low  intensities  a  reversed  Purkinje  effect 
which  makes  it  necessary  to  use  caution 
in  its  employment.62 

It  has  been  suggested  that  the  physio- 
logical process,  which  affords  the  common 
basis  by  which  coloured  and  uncoloured 
lights  are  measured  by  means  of  the 
flicker  phenomenon,  is  the  contraction 
of  the  iris  when  exposed  to  bright  light. 
According  to  this  the  nicker  adjustment 
would  be  complete  when  the  iris  has  no 
tendency  to  alter  under  alternating 
i  '■  I  ^ruination.  An  experiment  was  made  in 
which  the  irises  of  the  observers  were 
paralyzed  with  a  solution  of  homatropine 
sulphate.  The  appearance  of  the  flicker 
was,  under  these  conditions,  just  the  same 
as  when  seen  by  normal  eyes.  All  degrees 
of  nicker  remained  as  before  the  atropine 
was  placed  in  the  eyes,  and  it  was  noted 
that  the  disagreeable  quality  of  the  coarse 
nicker  persisted  undiminished.  Moreover 
the  numerical  results  obtained  for  each 
eye  and  for  each  observer  agree  very  well 
among  themselves.63 

One  writer  claiming  to  have  a  practical 
solution  of  the  problem  of  heterochro- 
matic  photography  describes  absorbing 
liquids,  definitely  specifiable,  which  may 
be  used  in  varying  thicknesses  and  pro- 
portions to  make  the  light  of  a  given 
standard  like  that  of  any  other  illuminant. 
A  yellow  and  a  blue  solution  have  been 
found  which  suffice  to  match  all  the 
ordinary  illuminants  with  a  Carcel  ;  a 
purple  solution  is  suggested  for  use  where 
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these  are  not  sufficient,  the  three  absorp- 
tions giving  by  the  three-colour  principle 
all  the  tints  as  represented  in  a  colour 
triangle.64 

A  suggestion  made  to  eliminate  colour 
difference  in  the  photometry  of  incandes- 
cent lamps  is  to  run  the  standard  lamp 
at  such  a  voltage  that  its  colour  corre- 
sponds to  that  of  the  lamp  under  test,  and 
then  determine  the  candle-power  of  the 
standard  from  a  previously  plotted  curve 
of  candle-powers  and  voltages.65 

To  the  number  of  illuminometers 
already  on  the  market  has  been  added  still 
another.  This  consists  of  a  box  containing 
a  small  standardized  tungsten  lamp  at 
one  end  and  a  bunsen  screen  at  the  other. 
On  one  side  of  the  box  is  a  sliding  rheostat 
connected  in  series  with  the  standard  lamp 
and  provided  with  a  pointer  indicating 
on  a  scale  the  illumination  on  the  screen 
in  foot-candles,  the  adjustment  being 
made  entirely  by  varying  the  resistance. 
Two  scales  are  provided,  one  reading  from 
0.3  to  10  foot-candles,  the  other  from 
0.001  to  0.3  foot-candle,  corresponding 
with  the  application  of  4  and  2  volts 
respectively  to  the  standard  lamp.66 

Still  another  recent  illumination  photo- 
meter consists  of  a  Lummer-Brodhun 
arrangement  with  lateral  windows  to 
which  are  attached  two  rectangular  tubes, 
one  directed  toward  the  screen  upon 
which  the  illumination  is  received  and 
which  may  be  set  at  any  angle  and  in  any 
plane,  and  the  other  terminating  in  an 
elbow  leading  to  a  standard  tungsten 
lamp,  in  which  elbow  is  set  a  standard 
reflecting  screen ;  in  this  photometer 
the  standard  tungsten  lamp  is  movable 
travelling  along  a  scale.67 

Another  photometer,  depending  upon 
the  acuteness-of-vision,  comprises  a  white 
wedge  illuminated  by  the  light  to  be 
tested.  Between  the  eye  and  the  illumin- 
ated area  is  placed  a  glass  screen  on 
which  a  diagram  of  very  fine  lines  is 
marked  out.  In  comparing  two  lamps 
the  observer  merely  moves  the  photo- 
meter   back    and    forth    until    the    lines 

64Traxs  actions  Illuminating  Engineering 
Society,  June,   1913. 

65Electrical  Review  (London),  November  15th, 
1912. 

66 Illuminating  Engineer  (London),  December, 
1912. 

67 Illuminating  Engineer  (London),  September, 
1912. 
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become  perceptible  and  notes  the  distance 
from  the  source.  In  order  to  prevent 
imagination  from  assisting  the  eye,  the 
lines  may  be  rotated  so  that  the  observer 
does  not  know  their  position.  The  method 
is  said  to  give  satisfactory  results,  bnt 
allowance  has  to  be  made  for  the  effect 
of  adaptation  on  the  eye.68 

During.'  the  ycai'  attention  has  continued 
to  be  given  to  photometers  adapted  to 
the  newer  requirements  of  the  incandes- 
cent lamp  industry.  Two  watt-per-candle 
photometers  have  been  described  having 
for  their  object  determination  of  the 
voltage  at  which  the  lamp  undei 
will  give  the  desired  efficiency  rather 
than  the  candle  power,  as  was  the  former 
practice.  One  of  these  is  noteworthy  in 
that  the  operation  of  the  instrument 
is  exactly  parallel  to  the  operation  of  the 
formerly  widely  used  candle-power  photo- 
meter as  used  upon  dngle  circuit  fluc- 
tuating voltage.69 

Another  watt-per-candle  meter  has 
been  devised  based  upon  the  principle 
that  if  two  potential  differences  are 
equal  .is  indicated  by  a  galvanometer, 
then  tlif  two  lamps  are  at  the  same 
watts-per-candle.  If  they  are  different  the 
variation  in  a  resistance,  required  to 
make  them  equal,  is  a  measure  of  the 
ratio  of  the  watts-per-candle  of  the  two 

lamp-. 

A  rather  novel  method  of  reducing  the 
quantity  of  light  for  photometric  pur- 
poses was  described  in  a  paper  read  before 
the  German  [Uuminating  Engineering 
Society.  If  the  light  used  for  illuminating 
the  surface  tinder  tesl  be  reduced  by 
placing  in  its  path  an  opaque  disc  with 
an  open  Bector,  the  illumination  of  the 
surface  will  n< >t  be  uniform  if  the  die 

onary.  The  author,  therefore,  lets 
the  light  passing  through  the  Bector  be 
. -e.l  in  an  tJlbrichl  Bphere,  t he  inner 
surface  of  which  is  uniformly  lighted  by 
reflection  as  fai  ae  it  is  not  illuminated  by 
incident  light.  To  complete  the  arrange- 
ment have  a  portable  photometer 
f.»r  white  light,  ;i  white  ring  Burface, 
with  an  opening  in  it  is  provided  on  the 

OUtside       of       the       Sphere.        The       nl.seivcr 

changes  the  angle  of  the  Bector  until  the 
hole  in  the  ring  becomes  invisible,  thus 

1912. 
<i/.  July,   1913. 


obtaining  a  measure  of  the  light  by  which 
the  white  surface  with  the  hole  is  illu- 
minated.7" 

A    novel    method   has   been   devised   to 

measure  the  energy  of  the  ultra-violet 
radiation  emitted  by  a  mercury  arc 
lamp.  This  is  based  on  the  fact  that  the 
coefficient  of  velocity  of  hydrolysis  of 
tetrchloroplatinic  acid  varies  proportion- 
ately to  the  incident  radiant  energy." 

Iir.       _  e  still  working  on  the 

application  nf  photography  to  photo- 
metry  and  it  is  expected  that  an  emulsion 
will  In-  obtained  which  gives  results 
comparable  to  the  impression  upon  the 
eye.  Means  have  now  been  developed 
for  measuring  intensities,  opacities,  and 
other  properties  which  it  is  necessaj 
know  of  the  developed  emulsion,  and 
the  different  materials  possible  to  use 
in  the  emulsion  have  also  been  in\' 
gated.7*,  : 

An  instrument  has  been  devised  for 
observing  intrinsic  brilliancy.     This  con- 

of  a  lens  equipped  with  a 
eye  diaphragm  throwing  an  image  "i 
the  source  to  he  examined  on  a  screen  inside 
a  blackened  box.  By  means  of  a  Lummer- 
Brodhun  prism,  the  observer  can  compare 
the  brightness  of  the  image  with  that  oi  a 
diffusing   plate   illuminated   by   a   small 

standard  incandescent  lamp.  The  adjust- 
ment of  equality  of  brightness  is  made 
by  means  of  the  diaphragm.71 

Ophthalmology. 

Many  articles  have  appeared  lately 
upon  the  requirements  for  hygienic 
lighting  and  the  advantages  of  one  system 
oi  lighting  over  another ;  tie  fgely, 

however,  either  recapitulations  of  previous 
knowledge  or  are  inspired  by  the  advocates 
of  the  method  of  illumination  in  question. 

An  investigation  was  made  last  year  in 

regard  to  defects  of  vision  among  school 

children     in     Liver] I.     from     which     it 

appealed     that,     as     might     he     expected. 

vision  was  better  among  children  attend- 
ing   Bel Is    in    tl utskirts    where    the 

open  Burroundings  gave  opportunity  for 
open  spaces  than  among  those  attending 

-ojnl.  fur  Gasfcl.,  July   12th,   1913. 
•  W  -.  '  .cii.uy    27th.    1913. 

tj/,  Qcnii  Civil,  February  15th,  1913. 
February  3rd,  1913. 
ugh*.  ■<■  matek.,  M.i;  26th,  1913. 
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schools  in  the  centre  of  the  city.  With 
one  exception  the  girls'  sight  was  dis- 
tinctly worse  than  the  boys',  this  being 
attributed  by  investigation  to  the  fact 
that  the  girls'  course  included  sewing. 
This  was  regarded  as  the  most  likely  of  any 
item  in  the  school  curriculum  to  affect  the 
eyes,  and  is  often  carried  out  under  the 
most  disadvantageous  conditions  of 
lighting.  One  investigator  thinks  it  would 
be  desirable  if  sewing  could  be  abolished 
altogether  under  the  age  of  seven,  and 
further  urges  that  there  is  not  enough  dis- 
crimination during  sewing  lessons  between 
children  whose  eyesight  has  been  found 
satisfactory  and  those  with  serious 
defects. 7  6 

Similar  investigations  have  been  carried 
on  in  other  countries.  While  it  has  been 
shown  that  conditions  producing  defective 
vision  are  now  much  more  closely  studied 
than  heretofore,  and  that  defective 
conditions  are  being  remedied,  the  per- 
centage of  children  suffering  from  poor 
sight  is  still  large.  Such  subjects  as  size 
and  style  of  type,  quality  and  colour  of 
paper,  illustrations,  angle,  position  of 
reading,  and  colour  of  blackboard  and 
chalk  have  all  been,  and  are  still  being, 
studied,  particularly  with  reference  to 
saving  the  sight  of  the  children.77 

A  series  of  experiments  was  made  to 
determine  the  perception  of  lights  of 
short  duration,  the  assistance  of  seventeen 
observers  of  different  ages  and  occu- 
pations being  enlisted.  From  the  results 
obtained  a  curve  was  plotted  showing  the 
perceptibility  of  flashes  of  light  in  terms 
of  durability  and  intensity. 7  8  Tests  were 
also  made  by  other  experimenters  along 
the  same  line. 7  9 

An  interesting  investigation  was 
recently  carried  on  by  a  French  journal 
to  find  the  combination  of  colours  most 
legible  at  a  distance.  The  order  of  merit 
is  somewhat  surprising,  the  best  being 
black  on  yellow,  while  the  customary 
combination  of  black  on  white  appears 
sixth  in  a  list  of  thirteen.80 


7SGood  Lighting,  September,  1912. 

""Ophthal.  Record,  February,  1913. 

78Transactions  Illuminating  Engineering 
Societv,  November,   1912. 

^Electrical   World,  August  9th,   1912. 

^Scientific  American  Supplement,  February 
15th,  19 13. 


A  somewhat  similar  test  was  made  to 
find,  if  possible,  the  most  legible  type  to 
use  for  books  and  periodicals.  The 
type  proving  best  was  the  one  selected  by 
our  newest  illuminating  engineering 
journal,  while  a  rather  startling  con- 
clusion was  that  the  American  typewriter 
stood  in  a  class  by  itself  as  the  worst. 8 1 

Two  experimenters  have  recently 
published  the  outlines  of  recent  researches 
lasting  over  a  year  upon  the  effects  of 
radiation  upon  the  eye,  most  of  the  tests 
being  made  upon  rabbits.  The  light 
sources  chiefly  used  were  the  quartz-tube 
mercury  arc-lamp  and  the  magnetic 
lamp.  Much  of  the  information  obtained 
is  not  yet  in  shape  for  publication,  but 
it  was  shown  plainly  that  under  the 
ordinary  commercial  conditions  sur- 
rounding the  use  of  even  the  more 
brilliant  illuminating  agencies,  no  specific 
danger  exists  ;  and  that  only  by  the 
grossest  neglect  and  deliberate  pro- 
tracted exposure  of  the  eye  to  the  brilliant 
light  sources  at  close  range  is  there  the 
slightest  chance  of  injury  to  the  organs 
of  vision,  except  in  so  far  as  temporary 
injury  may  be  due  to  the  effect  of  ordinary 
visible  radiation.82 

Tests  using  commercial  light  sources 
and  commercial  colours  were  also  made  to 
determine  the  effect  of  a  coloured  back- 
ground upon  visual  perception.  The 
results  were  not  fully  reported,  but  they 
showed  that  the  intensity  of  reflected 
light  from  an  object  is  a  much  more  impor- 
tant factor  in  perceptibility  than  colour. 8  3 
Investigation  of  the  perception  of  colour 
shows  that  the  duplicity  theory  can  no 
longer  be  held,  but  that  all  facts  harmonize 
with  the  theory  that  the  rods  are  the 
organs  which  are  concerned  in  the  percep- 
tion of  colours  of  short  wave  lengths.84 

It  has  frequently  been  said  that  with 
natural  lighting  out  of  doors,  a  higher 
intensity  of  illumination  is  necessary 
than  with  artificial  lighting.  A  series  of 
tests  were  made  at  sunrise  and  sunset  on 
a  number  of  observers,  from  which  it 
was  shown  that  daylight  illumination 
in  the  open  is  satisfactory  for  reading  at 


slLighting  Journal,  January,  1913. 
^Electrical  World,  May  24th,  1913. 
^General  Electrical  Review,  April,   1913. 
»±Arch.  of  Ophtham.,  March,  1913. 
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all   intensities   as   low   as   with   artificial 
light,  and  probably  lower.85 

Illuminating  Engineering  Societies. 

Since  the  last  meeting  o!  the  Illuminat- 
ing  Engineering  Society,  another  national 
illuminating  engineering  society  has  been 
formed: — the     Deutsche     Beleuchtungs- 
technische  Gesellschaft.    This  is  the  third 
iation  of  the  sort  in  existence,  these 
being  in  order  of  time  of  formation,  the 
American,     British    and    German.    The 
first  general  meeting  <>f  the  new  society 
beld  in  the  physical  laboratory  of  the 
University  of  Berlin  on  Feb.  24th,   1913. 
Among    the    papers     presented     were  : 
"  The  Bye  and  Qlnminating  Engineering," 
ghl   (  nit<."'  •'  The  Boiling  Tempera- 
ture   of    Carbon    in    the    Arc    Lamp," 

Method  of  Diminishing  the  light 
Intensities  in  Photometry,"  "  A  New 
Method  of  Determining  the  True  Tem- 
perature  of  Filaments  in  the  [ncandescenl 
Lamp,"  and  "  The  Present  Disadvan? 
of  the  Sphere  of  Automobile  Light- 
ing." 88,  87,  88 

A  gratifying  announcement  is  that  of 
the  reorganization  of  the  International 
Photometrical  Commission.  This  was 
organised  by  the  International  (ias 
•  longress  in  1900,  and  beld  its  first  meeting 

in    Zurich    in    1903.      This    was   composed 

of  representatives  with  the  co-operation  of 
certain  of  the  national  laboratories.  It 
is  now  proposed  to  extend  the  conimission 
to  include  not  only  the  gas  interests  but 
also  the  electrical  interests,  and  to  be 
representative  of  these  industries,  illumin- 
ating engineering  societies  and  other 
iations  interested  in  photometry  and 
illumination  and  to  be  responsible  to 
them.  A  Bub-committee  has  already 
been  appointed  to  consider  photometerial 
units  and  standards.**,  90 

The  British  Dluminating  Engineering 
Society  has  partly  completed  a  study  or 
school  an<l  library  lighting  with  a  view 
to  formulating  recommendations  suitable 
for    general    adoption.    Committees    of 


irical   World,  July  5th,   1913. 
fournalofOat  Lighting,  I  >•  <  emb  r  10th,  1912. 
f  Electrical  World,  April  26th,  1913. 
I  in.  26th,  1913. 
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this  Bociety,  in  co-operation  with  com- 
mittees of  the  Association  of  Teachers  in ' 
Technical  Institutions  and  the  library 
Association  have  issued  preliminary  re- 
ports on  the  artificial  lighting  of  schools 
and  libraries  calling  attention  to  a  number 
of  important  features  frequently  oxer- 
looked,  prominent  among  which  is  glare. 
Eft  ommendations  as  to  minimum  illu- 
mination for  various  purposes  were 
made.*1 

Relations  of  Illuminating  Engineering  to 
other  Branches. 

Illuminatini:  engineering  is  gradually 
coming  into  recognition  by  other  pro- 
fessions and  arts.  The  architect 
beginning  to  appreciate  the  value  of  a 
knowledge  of  the  principles  of  illumi- 
nation in  decoration  and  utility,  as  is 
shown  by  the  co-operation  of  the  architect 
and  illuminatini.'  engineer  in  planning  the 
lighting  features  at  the  coming  Panama- 
Pacific  Exposition  in  San  Francisco,  and 
in  flAMgning  the  illumination  of  many 
important  buildings,  such  as  libraries, 
churches,  restaurants,  fte.  At  the  [nter- 
national  Congress  of  School  Hygiene  just 
hehl  in  Buffalo,  two  sessions  were  com- 
pletely turned  over  to  the  Dluminating 
Engineering  Society  ami  presided  over  by 
a  representative  of  that  society  The 
theatres  are  also  coming  to  the  illumin- 

ating  engineers  for  their  scenic  effe 
and  in  one  installation  of  especial  interest, 
where    the    services    of    an    illuminat im_' 

engii r    were    enlisted,    gauze    scenery 

and      dyes      Were      Qged      in      preference      to 

canvas   and    paint,   and   instead   of   Using 

dipped  lamps  the  effects  were  produced 
by  colour  screens.  The  lighting  arrange- 
ment    is    BUCh    that    the    lighting    of    the 

scenery  is  entirely  separate  from  that  of 

the  actors  so  that  while  the  scenery  pa 
through    a    very    lar<_'e    ram."'    of    colour 
changes,    the   colour  of   the   light    on   the 
actors    remains    constant.      Furthermore 

complementary  spots  are  used  to  coned 

the     colour     of     the     aCtOn1     faces     when 

coloured  li>_dit  has  to  be  used  on  the  stage 
proper.      In    this   installation    the   use  of 

the  an-  lamp  has  been  entirely  abandoned 
and  the  concentrated  filament  form  of 
tungsten  lamp  used  entirely.  Footlights 
bavi  been  largely  given  up  and  the  lighting 

^Klrrlririan.  .July  26th,   1913. 
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of  the  stage  is  arranged  to  produce  natural 
effects  by  lighting  from  overhead  by 
front  lights  in  the  gallery  and  by  lights 
directed  from  one  side  of  the  stage  so  as  to 
produce  normal  shadow  effects.  It  is 
interesting  to  note  that  these  changes 
reduced  the  maximum  load  from  45  to 
5  kw. 

Manufacturers  are  taking  up  the  ques- 
tion of  lighting  their  shops  and  mills, 
and  have  investigated  the  influence  of  the 
character  of  the  light  on  the  time  taken 
to  perform  mechanical  operations.  One 
of  our  large  lamp  concerns  recently  sent 
a  letter  of  inquiry  to  a  number  of  indus- 
trial concerns  ;  of  the  209  replying,  164 
said  that  improvements  had  been  made 
in  their  lighting,  and  a  large  number  of 
expressions  of  opinions  were  received  to 
the  effect  that  increased  production, 
better  goods,  and  greater  satisfaction 
on  the  part  of  the  workers  had  been  the 
result.  Moreover,  in  many  cases  the 
cost  of  lighting  has  been  reduced.92 

Merchants  have  been  employing  the 
illuminating  engineer  to  such  an  extent 
that  it  is  rare  that  a  periodical  devoted 
to  the  lighting  industry  does  not  contain 
a  wL'scription  of  the  lighting  features  of 
some  large  store  in  which  the  installa- 
tion was  carefully  planned  and  well  carried 
out.  This  applies  also  to  most  estab- 
lishments depending  for  their  success  upon 
the  general  public. 

That  the  work  of  the  railway  mail  clerk 
is  one  of  the  most  trying  occupations  as 
far  as  the  eyes  are  concerned  is  now  recog- 
nised, and  the  Post  Office  Department 
has  issued  specifications  for  lighting  the 
mail  cars,  covering  location  of  light  source 
with  regard  to  the  initial  illuminating 
values,  absorption  by  globes  and  reflectors, 
light  failures,  emergency  lighting,  &c.93 
The  data  for  these  specifications  were 
obtained  from  actual  tests  on  a  mail  car 
of  one  of  our  large  railroads.94 

In  this  connection  it  may  be  well  to 
mention  that  an  exhaustive  test  has 
been  made  at  the  shops  of  one  of  our  large 
railway  systems  to  standardize  the  best 
method  possible  of  train  lighting.  This 
test  was  made  under  the  auspices  of  the 


^Journalof  Gas  Lighting,  February  1 1th,  1913. 
9ZLighting   Journal,   February    11th,    1913. 
^Electrical   World,  March  29th,  1913. 


Association  of  Eailway  Electrical  Engin- 
eers. 

The  relation  of  lighting  to  the  number 
of  accidents  has  also  been  receiving- 
attention  as  never  before.  The  intensity 
of  the  illumination  and  the  location  of 
the  sources  have  been  studied  in  con- 
nection with  moving  machinery,  passage- 
ways and  stairs  ;  and  in  this  connection 
it  has  been  suggested  that  too  much 
light  might  be  as  bad  as  too  little  in  the 
dazzling  effect  on  the  eyes.  A  very 
practical  illustration  of  the  relations  of 
light  to  accidents  is  the  statement  of  a 
leading  casualty  company  of  New  York 
that  "  the  greatest  number  of  accidents 
occur  during  the  months  of  diminished 
light."  Furthermore,  a  prominent  official 
of  one  of  America's  largest  manufacturing 
companies  is  authority  for  the  statement 
that  "  insufficient  illumination  "  is  fre- 
quently held  by  juries  to  be  "  contributory 
negligence,"  and  in  the  defence  of  accident 
suits  the  lawyers  of  this  company  find  it  a 
valuable  point  to  offer  testimony  by  a 
competent  witness  to  prove  the  adequacy 
of  lighting  arrangements  in  this  company's 
plants.95 

In  this  connection  it  may  be  said  that 
several  States  have  passed  laws  specifying 
the  candle-power  of  locomotive  head- 
lights,96 and  a  number  of  tests,  the  last 
under  control  of  one  of  the  State  public 
utility  commissions,  were  made  to  find 
out  whether  the  lights  complied  with 
the  law  and  also  to  determine  whether 
the  headlight  might  endanger  the  safety 
of  operation  of  trains  through  interference 
with  signal  lights  or  in  any  other  way. 
With  electric  headlights,  numerous  phan- 
tom lights  were  seen,  but  these  were  of  the 
nature  of  mere  flashes  where  the  engine 
was  running  at  the  ordinary  speed.  There 
was  difficulty  in  distinguishing  classifi- 
cation lights  and  engine  numbers  on  loco- 
motives equipped  with  arc  headlights, 
and  precautions  should  be  taken  to  place 
these  marks  at  such  a  distance  from  the 
headlight  that  the  latter  may  not  materi- 
ally interfere  with  their  correct  reading. 
The  arc  lamp  should  be  switched  off 
when  passing  through  large  yards  and 
other  places  where  it  might  have  a 
tendency  to  interfere  with  the  performing 

^Safety,  p.  86. 

96 Lighting  Journal,  January,  1913. 


64 


THE    ILLUMINATING    ENGINEER     (feb.) 


of  dutv  by  yardmen  or  others,  or  to 
endanger  their  lives.  An  incandescent 
Lamp  should  then  be  Bwitched  on.97 

A  report,  rather  startling  in  its  novelty, 
has  been  issued  to  the  effect  that  Bouring 
of  milk  is  due  to  ultra-violet  rays,  and 
that  milk  may  be  kept  Bweet  for  days 
by   putting  it   i>-  a  red  glass  bottle 

in  a  plain  glaSS  bottle  wrapped  in  red 
paper.98  A  reverse  action  a; 
on  thie  order,  and  now  creating  much 
comment,  is  the  use  of  ultra-violet  rays 
terilising  water,  as  noted  above. 
A  suggestion  is  contained  in  an 
installation  of  gas  ire  lamps  for  lighting 
tennis  courts  Perfecl  satisfaction  was 
obtaine  !.  and  the  courts  were  even  better 

in    s a j, ill'  it"  "I.    February 
1st,   1913. 

a.  .f imh-  7th,  1913. 


patronised  at  night  when  it  was  cool 
than  in  the  heat  of  the  day."  This' 
installation  paralleled  a  similar  one  in 
another  town  in  which  tungsten  lamps 
were  used,100,  101  and.  these,  in  turn, 
were  followed  !>v  a  golf  putting  course 
lighted  by  gas.  The  latest  item  of  This 
Bort  ;-  the  equipment  of  a  polo-field 
which  is  to  l>e  lighted  by  forty-eight 
100-watl  tungsten  lamps  with  metal 
reflectors,  the  installation  being  designed 
to  give  one  foot-candle  <>n  the  horizontal 
plane.101 


•  tember,  1912. 

II  „/./.  July    I2th,    I'.ii:;. 

ri  al    World,  August   24th,    L913. 

>"-/./■/'  May,  1913. 


AN     ENTERPRISING     LIGHTING     EXHIBIT     IN 
NEW     YORK. 


By  A  C'orrespoxdkxt. 
An  interesting  demonstration  of  good     ultimately    connected     with     industrial 

and     had     methods    of    illumination     was       Safety,    also    plays    an    important    role    ill 

artistic  and  architectural  mattei 

At    the  conclusion  of  the    Exposition 

the     entire     e.xhlhit      was     removed     and 

placed  in  the  American  .Museum  of  Safety 

where    it    will    form   a    permanent    educa- 


carried  out  by  the  American  [Humiliating 
Engineering  Society  at  the  Internationa] 
Exposition  of  Safety  and  Sanitation  in 
the  Grand  Central  Palace,  New  Fork, 
during  December  1 1th     20th,   1913. 


The  «xliil»it  took  the  form  of  a  Beries     tional  feature. 


The  following  is  a  reproduction  of  the 
actual    programme    describing    the    ex- 


of  eight   booths,  each  devoted  to  some 
specific    branch    of    lighting    and  illus- 
trating   the    fundamental    rules    of  good  hihit  : — 
illumination.  Booth  No.  1     Artificial  Daylight: 

It  is  stated  thai  the  display  attracted         T,li>   ' ,h   j>   Ruminated   "»>>   ««*»■ 

licial    li-lu    corresponding    in    colour    to 

a  very  considerable  amount  of  attention,      average  daylight.     [1  is  used  for  matching 

and  selecting  coloured  material,  precious 

To  many  j pie  i1   was  a  re^  elation  to  ■  tc. 

The  correel  colour  Lb  obtained  in  this 
find  that  good  illumination,  besides  being      case  by  passing  the  light  through  coloured 
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glass,  which  absorbs  part  of  the  colours 
that  arc  in  excess  in  the  original  light. 

Booth  No.  2 — Glare  : 

The  purpose  of  this  booth  is  to  show 
the  effect  of  glare  from  glazed  paper  on 
the  ability  of  the  eye  to  see.  Note  that 
one-half  of  the  card  has  a  glazed  surface 
fiom  which  the  light  directed  upon  it  is 
reflected.  The  other  half  of  the  card 
has  a  matt  surface  like  that  of  blotting 
paper.  The  beams  of  light  which  fall 
upon  it  are  broken  up  and  reflected  in 
many  directions  (diffused).  As  the  card 
oscillates  you  will  note  that  in  all  posi- 
tions the  letter  "  E  "  on  the  matt  surface 
is  always  clearly  visible  to  the  eye.  This 
is  not  the  case  with  the  glazed  half  of 
the  card.  The  letter  "  E  "  is  visible  in 
certain  positions  and  cannot  be  seen  in 
others. 

This  demonstration  shows  clearly  why 
it  is  difficult  to  read  certain  of  otir  books 
and  magazines  which  are  printed  on 
glazed  surfaces.  The  preservation  of 
your  eyesight  demands  that  your  reading 
matter  be  printed  on  unglazed  paper. 
Insist  on   it. 


Booth  No.  3 — School  Room  Lighting  : 

This  miniature  room  is  equipped  with 
blackboards  such  as  are  used  in  school 
rooms,  while  the  model  in  the  centre 
represents  a  student  reading.  The 
changes  represent  the  lighting  effects 
obtained  w'ith  window  light  from  dif- 
ferent directions,  and  also  from  a  good 
artificial  lighting  system. 

The  following  are  some  of  the  interest- 
ing observations  to  be  made  : 

a.  For  reading  a  book  in  the  hands 
or  on  the  desk,  light  should  come  from 
the  side  or  rear  in  such  a  direction  as  to 
avoid  glare  in  the  eyes  and  shadows  on 
the  book. 

Note  effect  of  side  and  rear  windows 
in  illuminating  the  book. 

b.  Blackboards  between  wndows  are 
not  easily  seen,  because  they  are  not 
strongly  illuminated,  while  the  adjacent 
windows  tend  to  blind  the  eyes  with 
glare. 

Note  how  much  more  easily  the  rear 
blackboards  may  be  read  when  lighted 
from  the  side  window. 

c.  Dull  surface  blackboards  are  more 
comfortable  to  look  at  and  more  easily 
read  than  glossy  ones.  When  viewed 
from  certain  angles  in  which  light  is 
reflected  it  is  impossible  to  read  matter 
on  glossy  blackboards,  while  the  effect 
may  cause  serious  eyestrain. 


Booth  No.  4  : 

This  booth  is  a  demonstration  of  cor- 
rect and  incorrect  methods  of  lighting 
show  windows.  The  correct  method 
here  illustrated  consists  of  light  sources 
completely  hidden  from  view  by  a  re- 
flector which  directs  the  light  from  iu 
front  and  downward  over  the  display, 
thus  illuminating  the  goods  with  a  high 
intensity  of  light  and  at  the  same  time 
protecting  the  eyes  of  the  observer. 
These  points  are  essential  in  a  well- 
lighted  window  since  the  object  of  the 
illumination  is  to  display  the  goods 
attractively  and  not  advertise  the  lighting 
apparatus. 

With  the  incorrect  method,  you  will 
note  that  bright  light  sources  are  placed 
between  the  goods  on  display  and  the 
observer.  The  result  is  the  observer 
is  partially  blinded  by  the  brilliant  lights 
and  thus  prevented  from  seeing  the 
goods  advantageously.  Moreover  the 
light  sources  being  the  prominent  fea- 
tures of  the  window  attract  the  major 
attention  rather  than  the  articles  dis- 
played. 

From  the  hygienic  standpoint,  this 
latter  method  is  atrocious,  inasmuch  as 
it  exposes  the  eye  to  glaring  light  sources. 

It  will  be  noted  that  part  of  the  dis- 
play is  in  shadow,  which  is  still  further 
objectionable. 

Booth  No.  5 — Factory  Lighting: 

This  exhibit  illustrates  correct  methods 
of  machine  lighting  by  : 

(1)  Localised  lighting,  (2)  general  (or 
localised  general)  lighting,  (3)  by  a  com- 
bination of  both. 

The  lamps  are  equipped  with  reflectors 
which  distribute  the  light  economically 
in  useful  directions,  and  protect  the  eyes 
from  the  bi'illiant  light  sources. 

The  lighting  units  are  located  so  as 
to  give  the  highest  intensity  on  the  most 
important  parts  of  the  machine  and 
eliminate  objectionable  shadow's. 

The  intensities  required  wrould  depend 
upon  the  fineness  of  the  work. 

Note  that  the  light  finish  of  room  and 
machinery  economise  light,  and  make 
the  parts  more  readily  visible.  Good 
illumination  preserves  eyesight  and  re- 
duces liability  to  accident. 

Booth  No.  6— Factory  Lighting— Poor  : 

This  exhibit,  in  contrast  to  Booth 
No.  5,  calls  attention  to  some  common 
defects  in  factory  lighting. 

(a)  Glare — Tin-  bright  light  shining 
in  the  workman's  eyes  interferes  with 
his  seeing  ;  impairs  his  eyesight  :  causes 
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headache,    etc.,    and    increases    liability 

tO    acrid,  lit. 

(b)  Wrong  Direction  of  Light — The 
wrong  position  of  lamp  places  important 
parts  of  machine  in  shadow,  while  ad- 
jacenl  lighted  parts  make  them  seem 
darker  by  contrast.  These  conditions 
cause  eyestrain. 

(c)  Poor  Distribution — If  tin-  lamp 
were  correctly  located  and  equipped  with 
proper  reflector,  that  part  <>f  the  light 
which  i*  now  worst'  than  wasted  could  be 
utilised,  thus  obtaining  more  economical 
illumination  and  protecting  the  ey< 

the  workman. 

(d)  Dark  Surface —  The  dark  walls 
and  machinery  not  only  absorb  consider- 
able of  th<-  light  but  produce  mental 
depression  and  impair  the  ability  t" 

Form   and   detail. 

Booth  No.  7     Examples  of  Four  Methods 
of  Room  Lighting  in  Common  Use  : 

(a)    Hare   Lamp.-.      Note  L'lare  and  lack 

of  diffusion. 

(I.)  Lamp  u it li  opal  glass  n  lei  tor. 
An  example  of  direct  lighting. 

(c)  Lamp  with  opal  glass  reflectoi 
inverted  so  that  the  major  portion  of 
lighl   is  thrown  <>n  ceiling  for   redistribu- 


tion. An  example  of  semi-indirect  light - 
ing. 

(d)  Lamj)  with  opaque  reflector  be- 
neath. All  lighl  i-  thrown  <>n  ceiling 
and  upper  walls  for  redistribution.  An 
example  of  indirect  lighting. 

The  bare  lamp  represents  poor  lighting 
practice  ;  it  produce-  glare,  sharp  shadon  - 
and  inefficient  distribution  of  light. 

The     other     three     methods     are     « 

.-ideied  good  practice;  the  selection 
depends  upon  the  type  and  finish  of 
room,  the  use  to  which  the  liudit  is  to  be 
put  and  often  up<>n  personal  taste. 

Booth  No.  8-  Direction  of  Light  : 

This  exhibit  illustrates  the  remarkable 
difference  in  the  appearance  of  objects 
lighted  from  particular  directions. 
model  is  lighted  from  above,  the  ri^iht. 
below,  the  left,  and  tinally  by  more  dif- 
fused lighl  from  above  on  the  li^'ht. 

N ■  ■  t    only    are   Btatuary  and  architec- 
tural   foi  ms   att.  cted    in    appeal 
the  dhection  of  liuht.   but    all  ordi 
objects  are  more  or  less  affected. 

This  extreme  .  ;1m-  illustrates  the  im- 

portanCC  Of  proper  direction  of  illumina- 
tion in  -how  in-  the  beauty  and  truth  of 
form. 


ILLUMINATION   OF   RAILWAY   CARRIAGES. 


A  recent  Dumber  of  the  Electric  RoU- 

uii'i  Journal  contain-  all  account   of  some 

experiments  made  during  1911  and  1912 

by    the    Cleveland     Railway    (U.S.A.)    0D 

t  be  lighting  of  t  he  carriages. 

A  considerable  number  of  testa  with 
carbon  and  metallic  filaments  have  been 

made,  and  it  now  appears  established 
that  the  latter  can  be  quite  successfully 
used  for  railway  carriage  lighting.  The 
following  table  gh  oopsis  of  the 

result-  on  two  cars  experimented  with  : — 


The  comparative  efficiency  of  illumina- 
tion of  the  various  systems  work-  out 
as  follows  : — 

64-watt  carbon  lamps  . .    1(|(|  per 
23-watt  masda  lamps  ..  .".n?  per  cent. 

100-watl    mazda   lamps    .  .    117    pel   • 

It  Lb  interesting  to  note  that  the 
tendency  in  modern  carriage  lighting 
appears  to  be  towards  using  a  few  large 
and  well-shaded  units  instead  of  rows  of 
small   unscreened  units,  which  arc  apt   to 

have  a  distinctly  glaring  effect. 


1'-     andles 

Total 

Watt-     per 

Average 

per   watt 

wati 

sq.   ft. 

ft.-candi' 

per  sq.   ft. 

1 

100-watt  lamps 

364-6 

1  366 

3-31 

342 

\o   510 

L'.i-watt  mazda 

377-6 

1416 

2  62 

1-78 

til-watt    (  ail. on 

L063-0 

3*980 

230 

0-58 
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THE   LIGHTING   OF   A   SYNAGOGUE. 


From  time  to  time  reference  has  been 
made  to  the  subject  of  church  lighting  in 
the  columns  of  the  Illuminating 
Engineer,  and  in  January,  1909,  a  special 
section  was  published  dealing  with  the 
subject.  It  may  be  noted  that  a  paper 
on  the  subject  was  read  at  the  recent 
convention  of  the  American  Illuminating 
Engineering  Society,  to  which  we  made 
reference  in     a  recent  issue. 

The  lighting  of  a  church  provides  scope 
for  quite  an  exceptional  amount  of  tact 
and    discrimination.     There    are    always 


equipped  with  candles,  which  are 
modelled  exactly  on  the  originals  in  the 
famous  synagogue  in  Amsterdam.  There 
is  a  certain  symbolism  in  the  use  of  candles 
and  oil  lamps  ;  in  past  ages  they  formed 
the  only  practicable  method  of  illumina- 
tion in  churches,  and  often  played  an 
integral  part  of  the  worship.  The  burn- 
ing of  a  candle,  for  example,  has  a  certain 
significance  as  illustrating  human  life. 
It  burns  steadily  for  a  while  and  then  dies 
down,  and  while  burning  it  has  a  certain 
nickering  and  varying  tendency  which  is 


Fig.  1. — A  view  of  the  Synagogue,  taken  from  the  back  gallery,  looking  towards  the  side. 
Note  the  illuminated  text  in  the  background. 

(Photo  taken  entirely  by  artificial,  light.) 


special  circumstances  to  be  considered, 
and  it  is  only  rarely  that  the  consulting 
engineer  can  arrange  things  as  he  would 
like  to  have  them  from  the  purely  "illu- 
minating engineering "  standpoint.  In 
addition  there  is,  in  the  case  of  old  build- 
ings, a  natural  disinclination  to  introduce 
new  illuminants.  For  example,  when 
some  years  ago  it  was  decided  to  re- 
decorate the  Bevis  Marks  Synagogue  in 
London,  the  question  of  the  lighting  came 
up  for  consideration.  But  it  was  decided 
to    retain    the    original    Dutch    fittings 


suggestive  of  a  living  thing,  and  symbo- 
lises the  vicissitudes  of  human  life.  The 
steady  shine  of  electric  light,  on  the  other 
hand,  has  no  such  significance,  and  its 
abrupt  extinction  through  the  blowing  of 
a  fuse  is  only  suggestive  of  a  tragically 
sudden  death. 

In  this  article  an  account  will  be  uiven 
of  the  lighting  of  a  large  synagogue.  The 
building  and  fixtures  are  in  Oriental 
style,  the  interior  being  lighted  by  gilt 
dome  fittings  of  pierced  metal  similar  to 
those  often  met  with  in  the  East. 
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Fittings  of  this  kind  were  originally 
used  with  oil  lamps,  hut  in  this  synagogue 
electric  metal  filament  lamps  were  in- 
stalled  Borne  time  ago.  Quite  recently  it 
was  decided  to  redecorate  the  synagogue, 
and  the  opportunity  was  taken  to  im- 
prove  the  illumination.  The  conditions 
were  unsatisfactory  in  several  reap 
The  illumination  on  the  sliding  rackB, 
where  books  are  placed  during  the  service, 
was  insufficienl  f<>r  reading  in  many  i 
especially  in  the  case  of  seats  al  the  hark. 
It  was  also  complained  thai  the  li'_'ht-  on 
some  of  the  large  chandeliers  fell  right 
in  the  line  <>f  vision  <>f  worship] 
causing  a  decidedly  wearisome  effect. 

On  the  other  hand,  it  w&s  resolved  thai 
do  changes  should  be  made  which  would 
not  h.-  in  harmony  with  the  existing  style 
of  decoration,  and  thai  the  original 
fittings,  which  were  valued  as  '_rift-  from 
prominenl  members  of  the  community, 
Bhould  be  retained.  The  circumstances 
<li<l  not  provide  for  much  alteration  in  the 
position  of  lights  and  it  was  desirable  to 
ii-'-  the  existing  points  a-  Eai  a-  possible. 

In  older  to  improve  the  illumination 
it  was  therefore  found  necessary  to  add 
a  number  of  new  fittings  which  were 
ted  in  exactly  the  Bame  Btyle  as  the 
originals.  The  lights  were  thus  Bpaced 
at  more  rrequenl  intervals,  -_r i \  i 1 1 -_r  a  more 

Uniform    illumination.      The    position-    of 

the  large  chandeliers  were  also  altered, 

the  central  chandelier  being  removed  to 
a  new  site  in  the  hack  gallery  for  which 
it-  dimensions  and  style  were  more  suit- 

able,  and  the  chandelier  originally  over 
the  gallery  was  transferred  to  the  middle 

of  the  building.  In  addition,  tin'  chande- 
lier- were  suspended  considerably  higher 

Up  -o  ai  to   he   well  ollt    of  the   hi f  vi-ion 

of  the  worshippers. 

In  order  >•>  improve  the  distribution  of 
light  and  avoid  the  glare  from  bare  fila- 
ments Holophane  hemispheres  were  fitted 
t"  the  largei  fittings  and  suitable  pine- 
on  the  -mallei  ones.  On  each  of  the 
chandeliers  a  vei  \  large  central  Holophane 
hemisphere,  surrounded  by  a  number  of 
hanging  pine-,  was  used. 

It  may  !"•  added  that  all  these  fittings 
are  arranged  in  a  very  accessible  manner 
so  that  tin'  pine-  and  hemispheres  can  he 
very  conveniently  displaced  when  it  is 
desired  to  insert  a  new  lamp,  or  for 
cleaning;     also    the    facl    of    only    two 


different  units  (hemispheres  and  pines) 
being  used  make-  it  easy  to  interchange 
any  glassware  at  any  time  should  this 
be  necessary.  The  chandeliers  can  be 
lowered  on  winches.  One  other  point 
that  came  up  for  consideration  was  the 
desirability  of  u>im_r  a  three-light  fitting  in 
the  hemispheres.  Prom  one  point  of 
view  this  is  advantageous,  since  ii 

lamp     gOeS     the     other     two     will     Still      he 

burning  and    the    fitting    would  not  be 
completely    extinguished.     But    it 
pointed  i  U1  that,  for  this  very  reason,  the 
replacing  of  lamps  might   he  neglected  : 

and  that  nothing  looks  WOTSe  than  a  -eiie- 

of  fittings  some  of  which  are  much  brighter 
than  other-.  Consequently  i1  was  decided 
to  utilise  a  single   LOO-watt   lamp. 

The  nature  of  the  presenl  arrangement 
will  he  understood  from  the  illustrations. 
The  -eat-  under  the  galleries  are  lighted 
by  fittings  carrying  50-watt  metal  fila- 
inen  lamps  and  Holophane  pines:  there 
aie  II  di  these  under  each  nailery.  For 
side  gallery  light  l<Mi-watt  metal  filament 
lamp-  in  Holophane  hemispheres  are  pro- 
vided. The  lighting  of  the  central  pari 
of  the  floor  comes  mainly  from  the  I 
chandelier  carrying  a  hemisphere  and  a 
series  of  15  pines.  The  back  gallery  is 
at  presenl  lighted  by  one  large  chandelier 
carrying  a  hemisphere  and  12  pines,  and 

by    two    fittiiiL's    at    the    hack    similar    to 

those  iii  the  side  galleries;   it  i-  probable 

that  the  illumination  will  he  strengthened 
still  further  by  adding  two  more  of  these 

fittings    over    this    front     portion    "f    the 

gallery.     A   special   feature  on  the  floor 

is  the  li'_ditin«_r  of  the  de-k  (from  which  the 

law  is  expounded)  by  two  pines  mounted 
on  brackets  and  two  reflector  howl-  on 
standards.  The  former  also  serve  to  give 
light  to  the  important  seats  immediately 

he  low   t  hi-  de-k.    \\  here   t  he   Waldell-  of  t  lie 

synagogue  -it. 

These  features  are  also  illustrated  from 
the   photographs  reproduced   in    Pigs.    1 

and  "J.  which  were  taken  from  the  gallery. 

These  show  another  interesting  point  in 
the  design     'he  use  "I  i  oncealed  lamp-  in 

reflectors  to  illuminate  the  text  under  the 
arch. 

A-  i  result  of  these  changes  the  lighting 
has  been  much  improved.     The  general 
effect  i-  now  cheerful  a-  is  desirable 
place  of  worship,  hut  i-  n<>  longer  glai 
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The  moderate  intrinsic  brilliancy  of  the 
glassware  does  not  prevent  the  eye  from 
taking  in  the  metal  work  features,  and  in 


charming  effect.  In  the  case  of  the  large 
chandeliers  it  was  found  desirable  to  add 
one  or  two  lamps  inside  so  as  to  illuminate 


Fig.  2.-A  general  view,  showing  part  of  the  floor  of  Synagogue  the  central  .  I  .  n  .   w. 
and  the  illuminated  text  at  the  back.     In  the  background  will  also  be  seen  s  .    ,   ....Is 
carrying  seven  candles,  and  the  hanging  oil  lamp,  kept  continuously  burning. 
(Photo,  taken  at  10  o'clock  at  night  entirely  by  artificial  light.) 


the  smaller  units  allows  sufficient  light  to 
pass  upwards  to  illuminate  the  interior 
of  the  pierced  domes,  producing  a  very 


the  interior  and  show  up  the  metal  aper- 
tures in  strong  relief.     In  addition,  vrith 

the    present     illuiiii  iiat  LI  Ml    the    decorative 


7" 
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style  of  the  building  ia  shown  ofi  to  much 
better  advantage  than  before,  and   there 


Special  fitting  uhi  <1  u>  illuminate  tbe 
moe  ball.   Cluster  of  lam pt  surrounded 
by  diffnsing  glau  :     metalwori 

L'll. 


is  plenty  df  light  allowed  for  the  walls  and 
ceilings.  The  illumination  on  the  desks 
baa  also  been  considerably  improved. 
Before  the  change  was  made  there  were 
some  desks  which  received  leas  than  half 
a  foot-candle,  and  some  scats  at  the  I 
<»n  which  the  illumination  was  almoal 
low  to  measure.  At  present  the  illumina- 
tion over  practically  the  whole  of  the 
church  has  been  brought  op  to  about  a 
foot-candle,  and  in  some  of  the  most  im- 
portant scat-  exceeds  over  *2  foot-candles. 
A  good  reading  illumination  is  most 
easential  in  a  synagogue. 

Improvement  bas  also  been  made  in  the 
lighting  of  the  corridors,  -tans,  and  land- 
ing-, where  a  combination  of  Holophane 
bowl  reflectors  have  been  largely  em- 
ployed ;  bowls  and  Bphereswen  installed 
in  the  committee  room.  Kg.  3  shows  the 
redesigned  fittings  used  in  the  entrance 
hall   which   contain-   a   -cries  of  tungsten 

lamps    surrounded    by    diffuau 
Outside    the    synagogue    there    are    two 

fittings,    One    on    either   side    of    t 

each  containing  100-watt  tungsten  lamps 
in  a  Holophane  hemisphere  similar  to 
those  used  in  the  upper  gallery  within  the 
synagogue.  These  serve  to  draw  atten- 
tion to  the  building,  and  are  lighted  up 
while  the  service  ia  going  on.  ,*, 

The  general  scheme  of  lighting,  which 
considerable  improvement, 
affords   an    interesting   example    of   the 
compromise  that  has  usually  to  he  con- 
sidered in  church  lighting. 


ELECTRIC     TORCHES     FOR     THE     POLICE. 


I\  \ieu  «,f  the  proposal  that  the  police 
of   the    Metropolis   should    be    furnished 
with   electric   torches   for  night    use.   in 
place  of  tin-  old-fashioned  oil  hint, 
it  is  interesting  t<.  note  th  little 

time  hack  the  Port  of  Lond<  n  Authority 
made  arrangements  t..  equip  its  police 
force  with  an  electrical  illuminant.    The 


Authority  have  lately  accepted  a  tender 
for  the  supply  of  an  estimated  quantity 
of  600  dd/eii  dry  batteries  for  the  electric 

torches  adopted  for  the  dock  police. 
The  torches  are  found  to  work  satisfac- 
torily, aid   are  considered   to  be  much 

D    the    lamps   which   they   BUper- 
-•  did-    II  r   Gazettt .    -Ian.    13th. 
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HALF-WATT    LAMPS    IN    A 
LONDON    STORE. 


While  so  much  is  being  said  about  the 
possibilities  of  the  new  half-watt  lamps 
it  is  interesting  to  notice  that  there 
is  one  place  in  London  where  quite  a 
number  of  these  lamps  have  been  installed 
and  have  been  in  operation  for  some 
time. 


measured  on  the  occasion  of  our  visit. 
The  light  yielded  by  the  new  lamps 
is  distinctly  whiter  than  that  of  the 
ordinary  tungsten  lamps  consuming  about 
1*2  watts  per  candle.  In  walking  from 
the  rooms  lighted  on  the  old  style  into 
those    lighted    with    the    |-watt    lamps, 


The  photograph  shows  a  picture  of 
Harrods'  Stores  (Brompton  Eoad,  W.), 
where  the  end  three  rooms  are  lighted  by 
about  fifty  1000-c.p.  lamps  in  diffusing 
glass  globes.  The  consumption  in  these 
rooms  is  stated  to  be  about  2  watts  per 
square  foot.  The  illumination  is  naturally 
very  bright,  values  of  8-16  ft.-c.  at  a 
height  of  about  3  ft.  from  the  floor  being 


the  difference  both  in  colour  and  bright- 
ness was  quite  evident,  the  delicate 
shades  of  silk,  &c,  being  chiefly  affected. 
It  seems  probable  that  the  introdud  ion 
of  these  lamps  will  lead  to  a  general  rise 
in  the  standard  of  illumination  in  large 
stores  where  "display-lighting  "  is  aimed 
at,  and  their  general  use  will  raise  entirely 
new  problems  in  illumination. 
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SCHOOL     LIGHTING. 

By  E.  H.  T.  Nash,  D.P.H.,  Medical  Ofticbb  to  the  Borough  of  Wimbledon.* 


In    the   first  part  of  this  paper  Dr.   v 
summaris  early    work    <if    Cohn 

ami  others  on  School  Lighting,  and 
refers  to  tin-  regulations  in  various 
countries  connecting  the  window  space 
and  Boor  area.  The  French  authorities 
claim  thai  good  Datura!  lighting  can  only 
be  obtained  with  a  ratio  <>f  window  - 
to  floor  area  as  low  as  1-3,  I -'J.  01  even 
1-1*5.  In  America  there  are  schools 
where  the  window  Bpace  i-  actually 
greater  I  ban  the  floor  area. 

Dr.  Nash  is  a  Btrong  advocate  of  left 
lateral  lighting.  Bilateral  lighting  alm<  si 
always  gives  rise  to  inconvenient  shadows 
and  is  only  permissible  when  the  windows 
on  the  righl  are  comparatively  small  and 
high  up.  '  toe  advantage  of  such  windows, 
however,  is  that  a  through  draughl  is 
readily  produced,  bo  thai  the  method   is 

Conducive  to  good  ventilation. 

In   general,   windows   in   parts  of  the 

room  other  than  the  left   wall  are  also 

rather   objectionable  :  bul  there  is  good 

on  to  suppose  overhead  lighting  when 

available  is  one  of  the  besl  methods  of  all. 

In  England  the  average  heighl  of  the 
Bchoolroom  varies  from  12-14  ft.,  and  the 
Board  of  Education  specify  thai  in  a 
room  lift,  high  the  measuremenl  from 
the  window  to  the  mosl  remote  wall 
should  not  exceed  Jl  ft.  8  in.     of  late 

special    efforts    have    hce!i    made    to    -ecUle 

a  maximum  of  window  area  by  carrying 

windows  as  far  as  possible  up  towards  the 

roof.  Cast-iron  mullions  have  been  sub- 
stituted for  brick  in  the  United  States. 
Tliis  also  diminishes  the  solid  obstruction 

in  the  window  area.  More  recently  the 
idea  lias  | n  carried  into  efTecl   in  one 

of  the  large  Schools  in   Wales  as  illustrated 

l>v  Sir  Geo.  Newman  in  one  of  hia  recent 
Chadwick  lectures.  The  essential  idea 
in  all  such  cases  is  to  take  advantage  of 

li'_dit  from  the  upper  part  of  the  window-, 
ride   the   illumination   derived    from 

the  lower  part  of  the  window  is.  relatively, 

of  small  value. 

\  very  debatable   poinl    is  the  use  of 

supplemental^      windows    on     the     inside 

walls  of  the  schoolroom  opening  into  the 
main  hall.  It  would  seem  preferable 
to     have     light-coloured     opaque    walls 

which   reflect    the    l i •_' 1 1 1    well,   ami    to 


into  the  adjacent  room  is  apt  to  be 
distracting.  It  was  formerly  considered 
that  these  supplementary  windows 
facilitated  supervision  by  the  head 
teacher.  But  it  is  questionable  whether, 
even  front  this  standpoint,  they  are  of 
great  value.  The  value  of  light-tinted 
wall-surfaces,  such  as  refleel  the  light 
and  improve  the  illumination  on  the 
most  remote  from  the  window,  is 
fullv  recognised. 

In  the  latter  section  « ) f  hi-  paper  Dr. 
Nash  refers  chiellv  to  artificial  lighting, 
Bummaiising  the  conclusions  embodied 
in  the  recent  preliminary  reporl  by  the 
Joint  Committee  of  the  Illuminating 
Engineering  Society. 

Dr.  Nash  emphasises  the  value  of  polar 
curves  and  spacing  rules  for  lamps  which 
greatly  simplifies  the  problem  of  pre- 
determining  the  illumination  in  a  loom. 
Recently  the  gas  lighting  in  one  of  the 
schools  in  Wimbledon  was  improved 
under  Nash's  supervision  and  a  minimum 

of     3*5     foot-candles     was     specified     and 

complied  with.  In  these  schoolroom* 
an  approximation  to  the  left-lateral 
lighting  derived  from  daylighl  was 
obtained  by  using  three  rows  (,f  lights, 
displaced  somewhat  towards  the  lefl  : 
in  this  wav  the  probability  of  incon- 
venient     hand      shadows      being 

by  lighl  coming  from  the  nghl  was 
diminished.  This,  Dr.  Nash  believes,  is 
one  of  the  tiist  instances  in  the  kingdom 
of  gas  lighting  being  carried  out  under 
the  supervision  of  the  Medical  Office* 
according  to  a  definite  scientific  formula. 
It  was  striking  to  note  that  1»\  replacing 
the   original    Hat    flame    burners   i'    w^ 

possible    I"   'Jet    eighl    times   the    light    at 

aboul  the  -anie  cos1  a-  before 

In  the  discussion  that  followed.  Dr.  J. 
Ken.  Dr.  Bishop  llai  man  and  others 
spoke,    and    .Mr.    .1.    S.     Dow,    on    behalf 

of  the  Dluminating  Engineering  Society, 

expressed    the    hope    that    some    of    those 

presenl  would  come  to  the  meeting  and 
join   in   the  discussion   of   Mr.    Waldrani'- 

forthcoming  paper. 


»    Abstrad  of  a  pap<  r  read  at  the  Medioal 

Officers  of  Bel I-  Association,  N  rv 

28th.  1913. 
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TRANSACTIONS 


OF 


Zbc  3llummatino  lEnoinccrino  Society 

(Founded  in  London,  1909.) 

(The  Illuminating  Engineering  Society  is  not,  as  a  body,  responsible  for  the  opinions 

expressed  by  individual  authors  or  speakers.) 

SOME    PROBLEMS   IN   DAYLIGHT    ILLUMINATION. 

[Meeting  held  at  the  House  of  the  Eoyal  Society  of  Arts  (London),  at  8  p.m.  on 
Thursday,  Jan.  15th,  1914.] 

The   last   meeting   of  the   Society   took 


meeting 

place,  as  announced  above,  on  Jan.  15th, 
Dr.  James  Kerr  being  in  the  chair. 

The  minutes  of  the  last  meeting  having 
been  taken  as  read  the  Hon.  Secretary 
announced  the  names  of  new  members  in 
the  usual  way. 

The  Chairman,  in  opening  tho  pro- 
ceedings, recalled  that  at  the  last  meeting 
it  had  been  found  impossible  to  deal 
adequately  with  Mr.  Waldram's  paper 
in  the  time  available,  and  the  discussion 
was  therefore  adjourned.  But  before 
reopening,  he  understood  that  Mr. 
Waldram  had  some  supplementary  matter 
to  bring  before  the  meeting  and  he  would 
accordingly  call  on  him  to  present  this 
information  first. 

Mr.  P.  J.  Waldram  then  presented 
several  diagrams  illustrating  additional 
tests  of  daylight  illumination,  with  special 
reference  to  small  models  (see  p.  77). 

The  Chairman  then  called  upon  Mr. 
A.  P.  Trotter  to  open  the  discussion,  in 


which  Prof.  W.  C.  Clinton,  Mr.  H.  L. 
Dunstall,  Mr.  C.  C.  Patersox,  Mr. 
W.  H.  Webb,  Mr.  P.  L.  Marks,  Mr.  V.  H. 
Mackinney,  Dr.  F.  Cans,  and  Mr. 
L.  Caster  took  part.  Subsequently 
Mr.  J.  S.  Dow  read  some  written  com- 
munications received  from  Mr.  T.  S. 
Ritchie.  Mr.  Edward  Warren,  Prof. 
F.  K.  PL.htmyer  (Cornell  Universitv, 
U.S.A.),  and  Prof.  Max  Gruber 
(Munich). 

In  conclusion  Mr.  P.  J.  Waldram 
briefly  replied  to  the  various  points 
raised,  and  a  very  cordial  vote  of  thanks 
was  moved  to  him  for  his  very  interesting 
and  able  paper. 

The  Chairman  announced  in  con- 
clusion that  the  next  meeting  would  take 
place  on  Tuesday,  Feb.  17th,  when 
Professor  Thompson  would  open  a  dis- 
cussion on  the  Lighting  of  Art  Studios 
and  Picture  Galleries.  The  meeting  then 
terminated. 


NEW  MEMBERS  OF  THE  SOCIETY. 

The  names  of  the  applicants  for  membership,  read  out  at  the  previous  meeting  on 
December  16th,*  have  now  been  formally  announced  for  the  second  time,  and  these 
gentlemen  were  declared  Members  of  the  Illuminating  Engineering  Society.  In  addi- 
tion, the  names  of  the  following  gentlemen  have  been  duly  submitted  and  approved 
by  the  Council,  and  were  read  out  by  the  Hon  Secretary  at  the  meeting  of  the  Society 
on  Januarv  15th  : — 


Brinckman,  M. 

Laurence, 

Parrish,  H.  F. 

Thorne  Baker,  T.,  F.C.S. 

Thornley,  J.  W. 

Watkinson,  J.   G. 


Manager,  Messrs.  E.  M.  Brinckman    &  Co.,  99, 

Redcross  Street,  Southwark,  London. 
Gas   Engineer,   Commercial   Gas   Co.,   Stepney, 

London. 
Engineering  Dept.,  Holophane  Ltd.,  121.  Bushey 

Hill,   Camberwell.   London. 
Technical    Expert,    Farleigh    Lodge,    Warham 

Road,  Croydon. 
Asst.  in  Outdoor  Dept.  of  Salford  Corporation 

Gas  Works,  477,  Liverpool  Street,  Sudley, 

S  a  i. ford. 
Proprietor  of  J.    &  W.  B.  Smith,  15-23,  Farring- 

don  Road,  London,  E.C. 


*  Ilium.   Eng.  Land.,  Jan.,   1914,  p.   14. 
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The    Illuminating    Engineering    Society. 

(FOUNDED    IN    LONDON,    1909. 

OFFICIAL     ANNOUNCEMENTS. 

The  next  Meeting  will  be  held  in  the  House  of  the  Royal  Society 
of  Arts,  18,  John  Street,  Adelphi,  London,  at  8  p.m.,  on  Tuesday, 
February   17th,   1914. 

At  this  Meeting  a  discussion  on  u  The  Lighting  of  Studios  and  Art 
Galleries  "  will  be  opened  by  Professor  Silvanus  P.  Thompson. 

TickeU  can  be  had  on  application  to  tht   ll<>i,.  Secretary  [Mr.  L.  Go 
32,   Victoria  Street,  London,  8.W.  . 


Annual   Dinner,  Friday,   February   13th,   1914. 

The  Council  have  decided  to  hold  the  Annual  Dinner  during  the  present  year 
on  Friday,  February  13th.  It  is  earnestly  hoped  thai  Members  will  make  a 
special  effort  fco  be  present  on  this  occasion,  and  thai  they  will  bring  with 
them,  as  guests,  several  Friends,  whose  sympathy  and  Bupporl  Mould  be  of  value 
to  the  Society. 

The  Dinner  will  be  held  at  the  TROCADERO  RESTAURANT,  Piccadilly, 
London,  W.,  and  the  price  of  Tickets  will  be  10s.  6d.  (exclusive  of  wine). 

APPLICATIONS  FOR  TICKETS  Bhould  be  addressed  to  the  Hon.  Secretary, 
Mr.  L.  CASTER,  32,  Victoria  Street,  London,  S.W.,  preferably  nol  later  than 
Friday,    February  6th. 


THE    LIGHTING    OF    LONDON 

A  paper  on  the  above  Bubjecl  will  be  read  before  The  London  Society, 
on  February  10th,  by  Mr.  Leon  Gaster  (Hon.  Secretary  of  the  niuminatinff 
Engineering  Society).     The  meeting  will  take  place  at  8  p.m.,  in    the    Hall    of 

Qnited   Service  Institution   i  Whit.  hall.   London,  S.W.). 

This  paper,  which  will  be  fully   illustrated    by    Lantern    Slides,    will    ti 
the  lighting  of  London  Erom  its  early   Btages  ap  t<>  the    presenl    day,  and    will 
deal   in  ;i  popular  manner  \\ith  Bome  modern   problems  in  public  lighting. 

We  are  asked  bj  The  London  Society  to  Btate  thai  :•  special  invitation  is 
issued  to  members  « > t  the  niuminating  Engineering  Society  to  be  present. 
Further    particulars   can    be    obtained    Erom  -  Mr.    P.   W.   Lovell, 

27,  Abingdon  Street,  Westminster,  S.W. 
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SOME    PROBLEMS   IN   DAYLIGHT  ILLUMINATION. 

WITH  SPECIAL  REFERENCE  TO  SCHOOL  PLANNING. 

Discussion,  Dec.  16th,  1913,  and   Jan.  15th,  1914. 

Discussion  of  Paper  read  by  Mr.  P.  J.  Waldram  at  the  Meeting  of  Illuminating  Engineering 
Society  held  at  the  House  of  the  Royal  Society  of  Arts  (John  Street.  Adelphi,  London,  W.C.) 
at  8  p.m.  on  Tuesday,  December  16th,  1913. 


At  the  conclusion  of  Mr.  P.  J.  Waldram's 
paper  read  on  Dec.  16th,  1913,  The 
Chairman  (Dr.  James  Kerr)  made  a  few 
introductory  remarks.  He  expressed  the 
indebtedness  of  the  meeting  to  the  author 
for  the  exhaustive  way  in  which  he  had 
summarised  the  intricate  problems  facing 
those  who  have  to  deal  with  the  subject 
of  daylight  illumination.  There  were, 
he  said,  very  great  difficulties  in  carrying 
out  tests  of  daylight  illumination  in  an 
accurate  and  scientific  fashion,  although, 
at  the  same  time,  it  was  comparatively 
easy  to  do  so  in  a  kind  of  general  and 
rough  way.  When  he  first  began  to 
look  into  the  lighting  of  schools  twenty 
years  ago  he  contented  himself  with  a 
row  of  millimetre  dots.  If  these  were 
distinguishable  by  the  existing  illumina- 
tion at  a  distance  of  20  ft.,  a  place  was 
considered  suitably  lighted  for  working. 
But  although  that  was  a  simple  and  prac- 
tical method,  it  had  nothing  like  the 
accuracy  required  when  one  desired  to 
tackle  a  scientific  problem. 

There  was  an  enormous  amount  of 
material  in  the  paper,  and  it  would  be 
impossible  to  get  through  an  adequate 
discussion  of  this  in  the  one  evening. 
It  had  been  suggested  that  as  a  large 
number  of  communications  had  been 
received  from  abroad,  and  a  great  deal 
of  other  matter  had  been  prepared,  which 
would  be  published  in  the  Journal,  it 
would  be  convenient  that  the  main  part 
of  the  discussion  should  be  postponed 
until  the  next  meeting,  when  all  this 
material  would  have  been  before  the 
members. 

He  proposed  shortly  to  ask  Mr.  Dow 
to  give  a  short  resume  of  the  communi- 
cations received  from  some  Continental 
authorities,  and  meanwhile  would  just  refer 
to  past  work  on  the  subject,  some  of  which 
had  been  summarised  in  the  appendix 
to    Mr.     Waldram's    paper.     All    these 


researches  showed  that,  whereas  it  was 
comparatively  easy  to  agree  on  a  definite 
standard  for  artificial  lighting,  this  was 
extremely  difficult  to  define  for  daylight. 
The  difficulty  arose  from  the  adaptation 
of  the  eye,  which  did  not  vary  greatlv 
with  artificial  lighting,  but  with  day- 
lighting  might  vary  twenty  times  or  more 
in  its  sensibility.  Working  on  objects 
in  a  poorly  lighted  corner  of  a  room  with 
the  eye  adapted  for  the  general  daylight 
of  the  rest  of  the  room  might  result  in 
the  objects  being  very  badly  seen,  al- 
though perhaps  more  strongly  lighted 
than  would  appear  brilliant  to  the  eye 
by  artificial  light. 

Mr.  J.  S.  Dow  then  gave  a  brief  sum- 
mary of  the  replies  so  far  received  to  the 
list  of  queries.  (See  pp.  34-43  in  last 
number.) 

Mr.     F.     R,     Farrow      (F.R.I. B.A.) 

expressed  his  interest  in  the  paper  which 
had  been  read  by  Mr.  Waldram,  and  the 
replies  which  Mr.  Dow  had  summarised 
from  abroad.  He  would  like  to  propose 
a  vote  of  thanks  to  Mr.  Waldram  for 
bringing  the  matter  forward.  The  first 
step  towards  knowledge  was  to  become 
aware  of  what  we  do  not  know,  and  that 
Mr.  Waldram  had  certainly  put  before 
them  in  very  clear  and  unmistakable 
language.  The  difficulties  with  regard 
to  an  estimation  of  the  various  points 
relating  to  daylight  illumination  were  so 
great  that  it  seemed  to  him  that,  in 
order  to  arrive  at  any  practical  data  of 
value  for  practical  use,  we  should  have 
to  eliminate  a  good  deal  of  what  we 
might  bring  into  our  calculations.  The 
author  had  referred  to  the  fact,  with 
which  everybody  was  well  acquainted, 
that  our  eyes  are  very  bad  instruments 
for  the  estimation  of  the  degree  of  the 
value  of  liffht,  but  he  was  not  prepared 
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to  follow  Mr.  Waldram  in  his  suggestion 
that  that  was  due  to  hereditary  causes. 
It  was  due,  he  thought,  rather  to  the 
provision  which  Nature  makes,  by  which 
we  do  not  make  use  of  all  the  light  that 
is  given  to  us  in  daylight.  The  con- 
traction of  the  pupils  of  the  eyes  cuts  off 
what  light  we  do  not  want,  therefore  it 
was  impossible  to  make  use  of  the  eye  as 
an  instrument  for  measuring  the  degree 
of  light.  Consequently  it  seemed  to  him 
thai  we  might  very  well  omit  all  con- 
siderations of  the  higher  powers  of  day- 
lighl  illumination,  and  confine  our  atten- 
tion rather  to  a  consideration  of  what  is 
the  minimum  desirable  and  necessary 
for  ordinary  use.  Be  was  pleased  to 
hear  of  the  questions  which  had  been 
put  to  the  foreign  members,  and  welcomed 
this  method  of  obtaining  advice.  Speak- 
ing as  a  practising  architect .  he  could  say 
that  the  members  of  the  R.I.B.A.  wished 

to  be  told  the  degree  of  illumination  which 
scientific  men  and  doctors  regarded  as 
necessary  for  the  health  of  the  eyes  as 

well  as  for  practical  use.  When  they 
received  that  information  architects  could 

begin  to  consider  how  that  degree  of 
illumination  could  he  Itest  provided.  He 
was  particularly  interested  in  the  question 
of  the  value  of  the  lighl  from  various 
parts  <,f  the  external  hemisphere,  ftob- 
ably  they  would  find  that  the  value  of 

lateral   lighl    would   follow   the  law  which 

was  now  generally  adopted  with  regard 

to  the  value  of  vertical  degrees,  namely, 
that  the  cosine  determines  the  value  of 
various    angles    in    vertical    light,    and    he 

believed  thai  the  lateral  would  be  found 

to    follow    the   same    law.       In    this    way   a 

calculation,    based    on    a    knowledge   of 

what   area  of  the  hemisphere  was  open  to 

any    particular    window,    would    show 

exactly     what     proportion    of    the     whole 

available  lighl  might  he  go1  through  that 

window.  The  value  of  it.  id  course, 
for  lighting  purposes  was  affected  by 
the  remarkable  variation  in  the  intensity 
of  dayligb.1  during  different  puts  of  the 
day,  as  had  been  emphasised  in  the  paper. 
He  could  speak  on  behalf  of  the  whole 
of  the  Royal  Institute  of  British  Archi- 
tects in  thanking  the  Society  and  Mr. 
Waldram  in  particular  for  the  study 
they  ha«l  given  to  the  various  problems 
relating  to  illumination.  The  results 
of  this  stud v  would   he  of  extreme  value  to 


architects,  who  were  expected  to  know- 
something  about  multifarious  things, 
and  he  sincerely  hoped  that  the  Society 
would  continue  to  prosper  more  than 
ever  in  the  future. 

Dr.  E.  H.  T.  Nash  (Medical  Officers  of 
Schools'  Association)  said  that  his  point 
of  view  was  necessarily  limited  in  that 
he  had  to  speak  with  regard  to  schools 

hut  he  did  not  think  that  sufficient 
attention  had  heen  paid  in  the  past  to 
the  effect  of  lighting  in  the  design  of  a 
school.  It  was  in  this  respect  that  the 
Illuminating  Engineering  Society  was 
doing  good  work,  and  when  this  work- 
was  completed  something  would  have  heen 
done  which  would  confirm  or  otherwise 

the  attitude  which  the  Board  of  Educa- 
tion took  up  with  regard  to  the  size  and 

shape  of  classrooms  in  schools.    It   seemed 

to  him.  speaking  from  the  point  of  view 
of  a  school  medical  officer,  that  they  must 

first  evolve  the  ideal  classroom,  and 
around  thai  constrict  the  school.  Un- 
fortunately the  majority  of  architects 
constructed  their  schools  largely  with 
regard  to  the  amenities  in  other  direc- 
tions,   and    the   schoolroom   came   almost 

as  an  afterthought.  Alter  all.  however, 
the  children  were  spending  the  hulk  of 

their    time    in    the    schoolroom,    and    the 

tirst  consideration  should  he.  what  is  the 

ideal  classroom  ?  Although  it  had  not 
heen     sufficiently     considered,     daylight 

illumination,  like  artificial  illumination, 
was  largely  a  matter  of  cost.  The  day- 
light obtained  in  a  room  depended  upon 
the  height  of  the  window  head,  and  the 
French     authorities     in      1882     had     laid 

down    definite    regulations    with    regard 

to  this.  The  extra  height  of  the  window 
head    me  nt    an    e\t  r.     amount    of    Cubic 

contents  of  the   buildii       jo   thai   day- 
lighl     lighting    was    to    a    large    extent 
relative  to  the  amount  one  was  prepared 
to  spend  on  the  building. 
Unfortunately,  tins  matter  of  lighting 

had  only  recently  heen  taken  up,  and 
school    medical    officers    fell    thai    their 

thank's  were  mostly  due  to  those  men 
who    had    taken    quite    a     new     line.      He 

spoke  particularly  of  Mr.  Kirl.v.  of 
Bradford,  and   Mr.   Widdows,  of  Derby, 

whose  designs  had  hitherto  heen  looked 
upon  ai  freak  designs,  hut  these  archi- 
tects   had    set    out     to    Bolve    SOlne    of    tie 
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problems  which  school  medical  officers 
met  with  day  by  day.  The  question  of 
the  design  of  classrooms  must  depend  to 
a  large  extent  on  what  light  was  intended 
and  required.  If  insufficient  light  was 
being  obtained — and  that  was  what 
medical  officers  believed  to  be  the  case, 
particularly  in  the  winter  months — then 
it  was  a  question  as  to  what  alteration 
should  be  made  in  the  shape  of  the  class- 
room, and  the  position  and  size  of 
the  windows.  The  Board  of  Education 
had  laid  it  down  that  the  square 
classroom  was  the  best,  and  that  was 
generally  adopted  in  English  schools, 
but  almost  all  Continental  schools  were 
of  rectangular  shape,  the  majority  having 
three  rows  of  desks,  whereas  in  the 
English  schools  there  were  four  rows 
of  desks,  and  sometimes  five.  That 
meant  a  considerable  difference  in  the 
shape  of  the  classroom,  and  also  in  the 
shape  of  the  building.  These  considera- 
tions arose  out  of  the  question  as  to  what 
was  the  best  source  of  lighting. 

The  majority  of  authorities  regarded 
left-lateral  lighting  as  the  best,  and  he 
personally  endorsed  that,  but  they  were 
face  to  face  with  certain  other  opinions, 
notably  on  the  part  of  some  continental 
authorities,  and  Dr.  Combe,  a  school 
medical  officer,  although  he  was  opposed 
to  bilateral  lighting,  was  in  favour  of 
lateral  lighting  with  high  back  lighting. 
That  also  was  the  prevalent  opinion  in 
regard  to  American  schools,  and  a  very 
large  number  of  schools  had  been  built 
in  America  with  left  lateral  lighting  and 
high  back  light.  Dr.  James  Kerr,  how- 
ever, pointed  out  some  years  ago  the 
extreme  gravity  of  this  back  light ;  as 
sufficient  back  light  gives  a  shadow,  with 
the  result  that  the  children,  in  order  to 
dodge  their  own  shadows,  were  distorting 
their  spines.  It  would  have  to  be  found 
out  whether  this  was  so  or  not,  and 
whether  windows  placed  high  up  could  be 
utilised  with  advantageous  effect.  Al- 
though bilateral  lighting  had  been  spoken 
of  in  the  paper,  nothing  had  been  said 
about  differential  bilateral  lighting.  It 
was  suggested  in  France  some  years  ago 
that  the  difficulty  of  bilateral  lighting 
might  be  got  over  by  using  frosted  glass 
on  the  right-hand  side  so  as  to  get  a 
diffused  light.  It  might  be  possible  to 
use  a  certain  amount  of  this  high  up, 


because  on  the  right-hand  side  under 
the  window  there  were  no  shadows,  and 
the  light  from  that  window  only  impinged 
on  the  part  of  the  room  nearest  the  main 
light,  when  it  would  be  practically 
obliterated  by  the  light  falling  from  the 
left  window. 

Another  point  was  as  to  the  best  pro- 
portion of  window  area  to  floor  area. 
For  classrooms  the  Germans  preferred  1 
to  4  or  1  to  6  ;  we  in  Great  Britain  pre- 
ferred 1  to  5,  whilst  some  French  authori- 
ties worked  on  the  basis  of  1  to  3  or  1  to 
2  or  even  1  to  5.  At  the  Franklin 
School,  Washington,  the  actual  surface 
of  the  window  area  was  greater  than  the 
floor  area,  and  the  whole  difficulty  was 
to  decide  what  was  the  right  proportion 
to  use.  The  majority  of  schools  had 
heavy  mullions,  and  particularly  so  was 
this  in  the  case  of  the  old  church  schools. 
In  America  Warren  Briggs  had  substi- 
tuted cast  iron  mullions  for  brick,  and 
Mr.  Kirby  had  done  away  with  them 
altogether  in  the  Undercliffe  School  at 
Bradford,  the  windows  occupying  the 
whole  width  of  the  outer  wall.  These 
were  all  matters  which  would  have  to  be 
taken  into  consideration,  but  so  far  very 
few  architects  had  really  faced  the  prob- 
lem. The  idea  had  been  carried  out 
recently  in  one  open-air  school,  in  which 
the  windows  were  made  so  that  the 
whole  frame  rolled  back  like  a  folding 
partition,  leaving  the  whole  window 
expanse  open  to  the  air.  These  problems 
were  ones  which  particularly  interested 
the  school  medical  officer,  who,  however, 
must  look  to  the  architect  for  assistance. 
In  the  past,  however,  the  architect  had 
given  the  school  medical  officer  very 
little  assistance  in  these  matters.  There 
were  a  few  exceptions,  and  in  this  con- 
nection he  might  refer  to  a  paper  before 
the  Royal  Sanitary  Institute,  by  Mr. 
W.  H.  Webb.  The  architects  rather 
seemed  to  regard  the  school  medical 
officer  as  a  sort  of  weird  person  who  had 
no  real  locus  standi  in  the  matter.  After 
all,  however,  the  school  medical  officers 
were  the  people  who  worked  in  the 
buildings  day  in  and  day  out,  and  they 
naturally  saw  results  which  the  architect 
did  not  see.  The  architect,  as  a  rule, 
had  not  much  concern  with  the  school 
once  it  was  built  and  his  account 
settled. 


78 


THE    ILLUMINATING    ENGINEER     (feb. 


It  was  nut  sufficiently  recognised  how 
the  lighting  value  could  be  added  to  by  a 
reflecting  wall  on  the  side  away  from  the 
window.  Some  measurements  made  in 
one  of  his  own  schools  showed  that  in  one 
room  in  which  there  was  a  borrowed 
lighi  from  a  central  hall  there  were  4 
foot-candles  on  the  desks,  whereas  in 
the  next  room  with  a  reflecting  wall,  the 
illumination  was  5*5  foot-candles.  The 
schools  which  Mr.  Widdows  was  now 
designing  wen-  an  endeavour  to  solve  some 
of  these  problems,  and  although  he 
admired  this  effort,  he  did  not  think 
Mr.  Widdows  had  succeeded  yet.  The 
bilateral  lighting  adopted  by  him  he 
regarded  as  absolutely  bad.  Left  lateral 
lighting  was  the  ideal   which  architects 

WOUld  have  to  attain,  and  the  point  which 


came  in  was  what  shape  of  room  would 
give  thai  lighting.  Personally  he  did  not 
think  that  a  square  room  was  going  to 
do  it,  in  spite  of  the  fad  that  the  Board 
of  Education  had  laid  this  down,  as  it  had 
been  laid  down.  That  with  the  usual 
height  of  window  it  was  impossible  to 
efficiently  light  a  desk  more  than  18 
feet  from  the  window.  The  work  which 
the  Illuminating  Engineering  S<  ■ 
was  now  doing  might  have  a  very  im- 
portant effed  upon  the  architecture  of 
schools  in  the  future  if  the  figures  now 
being  obtained  proved  to  be  right. 

Dr.  Xash  Concluded  by  showing  lantern 

slides  of  a  number  of  Bchools  in  different 
parts  of  the  world,  and  describing  their 
characteristics. 


Resumed  Discussion  :— 

The  discussion  being  resumed  on 
Thursday,  January  15th,  The  ('haikman 
(Dr.  James  Kerr)  called  upon  Mr.  P.  •!. 
Waldram  to  add  a  few  supplementary 
remarks  on  his  paper. 

Mr.  p.  .1.  Waldram  then  presented 
some  notes  showing  the  difference  between 

the    real    and    the    apparent     amount     of 

lighi    enjoyed   at    a     reasonably   well-fit 

situation    and    upon    the    accuracy    with 

which  measurements  of  the  li'_dit  in  rooms 
correspond  to  those  taken  simultaneously 
in  exact  models  with  the  surroundings 
exact ly  reproduced. 

To  illustrate  the  first  point,  Mr. 
Waldram  took  the  case  of  the  average 
vrorsl    desk    in    a    standard    elementary 

School  claSB-room,  which    he    described  as 

a  position  comparable  with  the  middle 
of  an  ordinary  room,  and  receiving  on 
grey  days  1  per  cent,  of  the  light  falling 

on  the  -ill  with  a  free  horizon,  or  \  per 

cent,  of  that  falluiL'  upon  a  card  on  the 
root      lb-  then  took    I    foot-candle  as  the 

mean  illumination  required  for  ordinary 
purposes,  pointing  ou1  thai  he  had 
noticed  that  his  draughtsmen  habitually 
failed  to  lighi  up  until  the  daylight 
illumination  on  their  boards  fell  to  aboul 
one-third  of  a  foot-candle,  whilst  he 
onally  did  so  at  aboul  one-fourth  to 
one-fifth  of  a  foot-candle. 


The  average  curves  in  Fig.  8  were  then 

set    U]i    from   all    available   data    upon    the 

diurnal  and  yearly  variation  of  daylighl 
including  Dr.   Basquin's  observations  in 

Chicago  and  Mr.  Waldram's  in  London: 
and  tin'  effect  of  a  In  per  cent,  loss  of 
such  total  lighi  available  was  also  shown. 

Mr.  Waldram  proceeded  to  explain  that 
daylighl  was  tidal  with  long  high  tides  in 

summer  and  short  low  tide-  in  winter. 
In    the    same    wav    ihat    a    boat    drawing 

15  in.  will  float  as  easily  in  IS  in.  of  v 

in   a    iieek   as   in   an   estuary    IS   ft.   deep 

or  in  the  open  sea.  bo  also  will  the  eye 

take      the       I       foot  -c;  mile,    which      is      the 

apparent  limit  of  its  requirements  in 
diffused  daylighl .  as  readily  from  the  back 
of   a    room    enjoying    2    foot-candles 

from  th.  fronl  <f  the  same  room  where 
20  foot-candles  are  available  or  outdoors 
where  the  lighi  lliav  OS  800  fCM  •!  -'  a  miles, 
and  it  is  no  more  conscious  of  the  actual 
amount  of  lighi  i'  is  drawing  from  than 
B    boat    is  of  the  depth  of  water  in   which 

it  floats,  because  the  iris  diaphragm 
automatically     keeps      the      necessary 

"  draughl  "  of  the  eve  at  about  1  foot- 
candle. 

Mr.    Waldram    also   described   s    long 

and    Btringenl    -cue-    of    tests    recently 

carried  ou1  by  Prof.  Clinton  and  himself 

■  I  fniversity  College  to  ascertain  whether 

observations   of  the   lighi   at    lv   ; 
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in  a  large  laboratory  comprising  seven 
windows  of  different  character,  aspect 
and  direction,  corresponded  with  simul- 
taneous observations  at  similar  positions 
in  a  scale  model  of  the  laboratory  and  its 
surroundings  placed  on  the  roof.  After 
describing  the  earlier  difficulties  due  to  the 
fact  that  the  instruments  used  proved 
to  be  sufficiently  delicate  to  be  affected 
by  small  inaccuracies  in  the  exact  tinting 
of  the  walls  of  the  model  and  of  the 
opposing  building,  Mr.  Waldram  pointed 
out  that  exact  correspondence  could 
scarcely  be  obtained  in  inclement  weather, 


and  he  claimed  that  the  small  differences 
shown  in  Fig.  9,  which  showed  the  last 
series  of  tests  made,  were  only  what  might 
be  expected  when  one  observer  was  at 
work  with  a  delicate  instrument  in  a  warm 
room  and  the  other  was  taking  simul- 
taneous readings  on  a  frozen  flat  in  a  cold 
wind,  and  that  had  the  results  corres- 
ponded exactly  under  such  circum- 
stances they  would  have  been  open  to 
question.  He  mentioned  that  some  years 
ago  he  had  in  summer  weather  obtained 
identical  results  in  a  larger  model  in  the 
summer    papered    with   the    same    paper 
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as    tin-    room,    a    somewhat    important 

detail. 

He  ted  it  was  scarcely  possible 

to  exaggerate  the  importance  of  severe 
actual  testa  of  the  accuracy  of  observations 
in  models  as  opposed  to  mere  opinion. 

Mi:.  A.  I'.  TROTTEB  asked  what  was  the 
relative  Male  of  the  model. 

Ml:.    WaLDRAM  Baid   it    was  a  scale  of  a 

quarter-inch  to  one  foot,  which  was. 
however,  decidedly  too  small,  and  it 
would  have  been  better  had  the  mod.) 
been  double  that  siz.e.  The  room  was 
36  ft.  by  BO  ft. 

Mk.  Trottki:.  continuing,  said  thai 
the  paper  practically  dealt  with  three 
Bubjects :  (I)  the  general  question  of 
daylighl     and     its     measurement  ;      (2) 

the   lather  Bpecial   one  of  ancient    lights  | 

chool  lighting.     <  m  the  lasl  occasion 

lie  w.is  very  pleased  to  hear  school 
medical  officers  and  others  talking  glibly 

of  foot-candles,  for  it  showed  that  the 
Society  was  really  making  some  prof 
in  it-  educational  work.  With  regard 
t(l  the  first  question  sent  oul  l>y  the 
Society,  namely.  "'  What  is  the  minimum 
natural  illumination  at  which  artificial 
liidit  became  preferable  I  "  it  had  neves 
occurred    to    him   to    inquire    into   this 


until  he  had  read  Mr.  Waldram's  paper. 
Durinjr  the  last  weeks  he  had  made  many 
measurements  of  the  daylighl  illumina- 
tion received  on  his  office  table.  I  >n  that 
day.  at  altout  .'5  o'clock  in  the  afternoon, 
although  he  did  not  think  it  worth 
while  turning  on  the  artificial  light, 
he  found  it  was  only  0*8  foot -candle. 
Even   then    he   had    been   aide   to   continue 

working  until   I  o'clock  withoul  turning 

up  the  light.      <  >n  occasions  he  had  found 

himself  able  to  continue  working  until 
the  natural  light  fell  to  as  low  as  0*2  loot- 
candle,  and  he  attributed  this  to  the  fact 
that  one  hardly  noticed  the  gradual 
fading  away  of  daylight  until  it  reached 
a  point  somewhere  near  this.  These 
figures,    of   course,    were    very    much   less 

than  had  been  suggested  by  some  of  the 
Society's  foreign  members,  and  he  rather 
doubted  whether  they  had  actually  made 
measurements  before  giving  their  figures. 

The  second  question  sent  out  hv  the 
Society  was,  "  What  are  the  conditions  of 
minimum  sky  brightness  under  which 
such  minimum  inside  illumination  ought 
to  be  obtained  I  "  This  was  rather 
difficult  to  understand,  but  the  second 
part  of  the  question  was  easier,  namely, 
What  is  the  minimum  ratio  which  'he 
inside  light  should  reasonably  be  expe<  ted 
to  bear  to  the  outside  ! 
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A  large  amount  of  data  had  been 
collected  on  this  subject,  chiefly  by 
Mr.  Waldram  himself,  and  it  would  seem 
that  it  could  be  regarded  as  good  lighting 
if  one  got  five-thousandths  of  the  outside 
lighting  inside  the  room.  Probably  at 
about  three-thousandths  the  lighting 
would  begin  to  get  rather  poor.  With 
regard  to  the  other  questions  sent  out, 
he  had  not  sufficient  knowledge  to  offer 
practical  replies.  Theorising  or  guessing 
about  such  matters  was  useless.  Turning 
to  another  part  of  the  paper,  he  regarded 
the  new  unit  of  the  "  square  degree  " 
as  a  very  practical  one.  He  had  not  the 
least  idea,  until  he  measured  it,  how 
many  square  degrees  of  sky  light  got 
into  his  room,  which  was  lighted  in  two 
ways.  On  one  side  it  was  lighted  from 
Whitehall,  and  faced  a  dingy  classical 
building,  and  the  light  received  was  about 
15  per  cent,  of  the  whole,  whilst  the  rest 
of  the  lighting  came  from  a  skylight  over- 
head. By  the  aid  of  a  4-inch  focus 
ordinary  reading  glass  he  focused  the 
skylight  on  to  a  piece  of  blotting  paper, 
made  a  sketch  of  the  panes,  reduced  it 
to  a  rectangle,  and  got  the  square  degrees 
from  that,  and  arrived  at  a  figure  of  about 
180  to  200  square  degrees  of  light  nearly 
overhead.  He  had  been  working  with 
this  for  13  or  14  years  and  bad  never 
found  it  uncomfortable.  Some  school 
authorities  had  distinctly  condemned 
overhead  lighting  ;  this  was  perhaps 
due  to  the  fear  of  rain  coming  in. 

He  had  devised  the  zenith  method  of 
measuring  daylight  in  1895,  and  he 
understood  that  Mr.  Waldram  had 
thought  of  it  independently  at  a  later- 
date.  It  consisted  in  comparing  the  out- 
door with  the  indoor  illumination.  Any 
illumination  photometer  could  be  used 
with  the  test  screen  covered  with  a  tube 
or  chimney  having  a  side  tube  like  the 
spout  of  a  coffee  pot.  On  the  top  of  the 
chimney  a  diaphragm  is  placed  reducing 
the  source  of  light  to  a  small  fraction, 
say  1 /1,000th  of  the  hemisphere  of  the 
sky.  The  test  screen  is  observed  through 
the  side  tube  and  a  measurement  is  taken 
out  of  doors,  or  at  a  window.  The 
instrument  is  then  brought  indoors  and 
the  tube  removed  and  another  measure- 
ment is  made  in  the  usual  way.  The 
ratio  of  these  give  a  relative  measurement 
of  the  degree  of  illumination  in  the  room 


which  is  independent  not  only  of  the  time 
of  day,  time  of  year,  or  weather,  hut 
of  the  standardising  of  the  photometer, 
for  the  foot-candle  readings  cancel  out. 
The  measurement  is  a  purely  arbitrary 
one,  but  it  gives  consistent  and  definite 
results  by  which  the  degree  of  daylight 
illumination  of  one  building  or  room  van 
be  compared   with   another. 

Another  way  of  comparing  sky  light, 
which  had  been  suggested  by  some 
Continental  authorities,  was  to  use  a 
little  mirror,  reflect  the  sky,  and  compare 
the  brightness  of  that  with  the  brightness 
of  the  paper  on  a  desk.  It  was  a  very 
similar  method  to  his  own,  but  we  had  so 
many  grey  days  in  this  country  that  it 
was  probably  better  to  reduce  the  day- 
light to  ft  definite  measurement.  By 
using  this  suggested  Continental  method 
there  would  be  difficulties  in  getting  really 
comparative  measurements  of  schools,  say, 
in  a  country  like  Italy  and  in  England. 

Dr.  Bishop  Harman  had  suggested  9 
foot-candles  as  the  minimum  daylight  illu- 
mination ;  he  would  like  to  know  whether 
this  was  a  "  shot "  or  whether  it  was 
the  result  of  a  measurement.  He  per- 
sonally could  do  with  one-twentieth  of 
that.  The  calculation  of  the  value  of 
reflected  light  upon  walls  and  ceilings 
was  a  very  complicated  matter  when 
dealing  with  a  room,  and  probably  it 
could  be  done  better  on  a  large  model 
than  in  any  other  way.  One  of  the 
Continental  authorities  had  suggested 
that  ceilings  should  not  be  whitewashed, 
but  should  be  a  pale  yellow.  He  was  of 
the  opinion  that  the  ceilings  in  this 
country  should  be  as  white  as  possible. 
In  schookooms  from  one-fifth  to  a  quarter 
of  the  walls  might  be  whitewashed. 
The  advantageous  effect  of  this  upon 
general  illumination  was  very  appreciable. 

Mr.  Waldram  had  suggested  another 
method  of  comparing  the  outside  illumina- 
tion   with    the    inside    by    utilising    the 

sunset,   but  he   would  like  to  sec   m 

figures  to  be  convinced  that  that  would  be 
a  good  criterion.  It  might  he  more 
liable  to  the  effects  of  weather  than 
the  measurement  of  the  zenith  sky  on  a 
grey  day.  There  was  another  method 
which  would  probably  appeal  to  some 
people,  perhaps,  more  than  the  use  <>t  a 
photometer,  namely,  the  darkening  >>\  a 

photographic   paper   in   a    suit  a  hie  sen-en. 
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All  sorts  of  screens  were  now  commonly 
used  by  photographers,  and  there  should 
be  do  difficulty  in  getting  a  screen  with  a 
.suitable  paper  to  darken  proportionally 
to  the  genera]  visual  effect  upon  the  eye. 
Years  ago  be  used  ordinary  slow  bromide 
paper  for  street  lighting  work,  which  he 
•  ■allied  up  and  down  a  street.  Then  he 
exposed  aome  paper  to  various  degrees  of 
foot-candle  illumination,  developed  the 
two  in  the  same  dish,  and  found  some 
_  emenl  with  the  mean  of  a 
number  of  Btreel  measurements  by  a 
photometer.  This  might  appeal  to  some 
people,   as   it    was  a   fairly  simple   way   of 

carrying  out  the  measurement. 

It    had   occurred   to   him   long   ago   that 

in  public  buildings,  such  as  libraries, 
large  rooms  in  clubs,  «&<•..  it  would  be 
perfectly  possible  to  have  a  small  photo- 
meter fixed  in  the  room  in  an  incon- 
spicuous position,  such  as  one  of  Mr. 
Harrison's  new  lightometers  a  little  box 
containing  a  small  lamp,  with  a  Bunsen 


screen — and  to  instruct  the  man  in 
charge  of  the  lights  to  switch  on  when 
he  could  to  disappear 

or  to  bee,, me  bright.  The  club  waiter, 
for  instance,  would  be  told  to  switch  09 
the  lamps  when  he  saw  the  light  coming 
through  the  spot,  and  to  switch  on 
enough  to  darken  it.  It  would  relieve 
him  of  the  responsibility  of  judging  when 
to  turn  on  the  lamps.  It  might  be  remem- 
bered thai  fully  twenty  \  go  Mr. 
Shelford  Bidwell  exhibited  at  the 
Physical  Society  a  little  selenium  cell 
relay  and  a  lamp,  and  this  cell,  as  the 
daylight  faded,  acted  as  a  relay  and  turned 
on  the  lamp  automatically.  A  good 
ileal  had  been  done  in  recent  years  with 
selenium,  and  different  material-  sensitive 
to  light,  and  something  of  that  sort 
might  be  done.  If  the  day  gradually 
became  dark  in  the  middle  of  the  day. 
and  the  daylight  illumination  went  down 
to,  Bay,  three-quarters  of  a  foot-candle, 
this  lamp  would  be  automatically  lighted, 
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but  if  the  daylight  went  up  to  5  or  6 
foot-candles  some  means  would  have  to  be 
provided  for  turning  down  the  artificial 
light.  With  regard  to  the  eye  rejecting 
more  than  1  foot-candle,  as  had  been 
suggested  by  Mr.  Waldram,  he  thought 
this  required  a  little  modification  or 
explanation,  and  a  physiologist  would 
have  to  be  turned  on  to  the  problem 
before  they  got  to  the  bottom  of  it. 
This  was  a  subjective  matter. 

Prof.  W.  C.  Clinton  remarked  that 
the  carves  shown  by  Mr.  Waldram,  having 
reference  to  the  illumination  in  a  room 
and  its  model,  were  in  very  fair  agree- 
ment at  those  stations  near  the  windows, 
where  most  of  the  light  came  direct  from 
the  sky.  Further  back  in  the  room, 
where  this  direct  light  was  lost,  and  the 
illumination  was  due  to  reflection  from 
the  building  opposite,  there  were  rather 
large  percentage  differences,  undoubtedly 
due  to  the  difference  in  colour  of  the  model 
of  the  building  and  the  building  itself. 

Returning  to  the  immediate  subject 
of  Mr.  Waldram's  paper,  he  thought  that 
an  account  of  some  tests  carried  out  by  a 
Sub-Committee  of  this  Society  on  the 
Day  Lighting  of  Schoolrooms  might  be 
of  interest. 

Through  the  courtesy  of  Dr.  Nash, 
classrooms  in  the  Pelham  Road  School, 
Wimbledon,  were  placed  at  the  disposal 
of  the  Sub-Committee,  and  photometric 
measurements  were  made  at  correspond- 
ing points  on  the  desks  of  two  neighbour- 


ing rooms  on  each  of  the  three  floors  of  the 
building,  in  July  and  January.  Readings 
of  the  zenith  brightness  of  the  illumination 
on  the  window  sill  outside  the  room  were 
taken  at  the  same  time,  the  lumeters 
used  having  been  tested  against  one 
another  and  found  in  agreement. 

The  ceilings  of  the  rooms  were  white, 
and  the  upper  part  of  the  walls  were 
cream  colour,  estimated  to  have  a  reflect- 
ing value  of  about  70  per  cent,  of  that 
of  the  lumeter  test  card.  A  set  of 
measurements  taken  for  the  first  floor 
rooms  is  shown. 

The  lower  values  in  the  back  desks  in 
Room  E,  as  compared  with  Room  F, 
are  probably  due  rather  to  +heir  greater 
distance  from  the  window  than  to  the 
reduction  of  reflecting  wall  surface  by  the 
presence  <?f  the  borrowed  light.  The 
vertical  angle  subtended  by  the  window 
head  from  the  far  end  of  the  back  desks 
in  Room  E  was  27|°,  the  height  of  the 
desks  being  2  ft.  6  in. 

The  July  measurements  of  zenith 
brightness  were  quite  unreliable,  as  the 
day  was  sunny,  with  detached  masses  of 
quickly-moving  white  cloud  passing  over 
the  sky.  The  sill  readings  taken  on 
window  sills  facing  west,  between  12  noon 
and  1  p.m.,  were  found  much  more 
constant,  and  these  were  used.  It  is 
recognised,  however,  that  reliable  zenith 
readings  would  in  general  be  the  better 
to  refer  to. 

The  table  below  shows  the  values  of 
the  sill  ratios  obtained : — 


Ratio  between  illumination  on  Window  Sill 

AND    ILLUMINATION    ON    WORST   LIGHTED  DESK, 

Pelham  Road  Schools,  Wimbledon. 


Ground  Floor  : 
Room  E 

Room  F 

First  Floor: 
Room  E 

Room  F 

Second  Floor  : 
Room  E 

Room  F 

(x)  indicates 
(y)  indicates 


Illumination  on 

back  desks  using 

yeilow  screen 

(ft. -candles). 

Summer.      Winter. 


Illumination  on 

window  sill  using 

yellow  screen 

(ft.-candles). 

Summer.      Winter. 


Ratio. 


Summer.        Winter. 


4-5 
6-0 


x  8-5 
y  10-5 
x  — 
y     — 

x  9-0 
yll-0 
x    7-5 

v  10-5 


2-6 
3-3 
30 


20 
2-6 
2-2 
2-6 

2-9 

2-6 


500 
500 


800 
600 


1000 

1000 

600 

600 


300 
300 
300 
300 

300 
300 
300 
300 

350 
350 
300 
300 


1  :  110 

1  :86 


1  :  95 
1  :57 


1  :  110 
1  :  90 
1  :  SO 
1  :57 


:  115 

:  90 

■  inn 


150 

li:» 
1 :!;. 

115 

120 

115 


illumination  on  back  desk  in  row  most  remote  from  window, 
illumination  on  front  desk  in  row  most  remote  from  window. 
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9  me  schoolrooms  in  Derbyshire  which 
the  Bab-Committee,  through  the  kindness 
of  Mr.  Widdows,  were  enabled  to  examine, 
gave  -ill  ratios  very  similar  to  the  above. 

It  would  appear  thai  a  minimum  value 
«f  either  the  sill  ratios  or  the  zenith 
ratio  could  be  fixed  as  a  basis  upon  which 
to  devise  building  rates.  If  sill  ratios  are 
Taken,  it  would  In-  som<- where  in  the 
neighbourhood  of  1  :  100,  but  a  very 
much  larger  and  more  systematic  inquiry 
is  needed  before  any  authoritative 
ment  could  be  made. 

H.    L.    DUWSTALL,    A.IM.Ii.A..    said    it 

was  with  diffidence  that  be  ventured  to 
express  any  opinions  on  the  Bubject  of 
lighting  before  a  Society  engaged  in  the 
title  investigation  of  illumination. 
But  as  an  architect  engaged  in  the 
designing  of  school  buildings,  a  few 
observations  might  not  be  out  of  the 
way. 

Dr.  Xash  at  the  last  meeting  made  the 
remark  that  architects  design  schools 
and  leave  them  to  others  to  administer. 
Perhaps  this  is  so,  but  the  school  architect 
baa  by  no  means  a  free  hand,  be  is  to  a 
very  great  extent  tied  down  by  the 
demands    of    the    educationists    and     his 

buildings   have  to   he  designed  so   that 

some  particular  system  of  teaching  may 

irried  out.     .Most  of  the  old  schools 

"We   their   form  and   arrangement    to   the 

"i  of  tea,  bing  which  happened  to  be 

IM     VOgUe    at     the     time    0f    their    election. 

and   from   the   plan   0f    a    M.|„H1|    lt    is 

possible  to  tell  the  approximate  date  ,,f  its 

erection. 

'■  ;-  i"  'he  XVIIIth  century  a  school 
consisted  of  a  large  oblong  room  with 
desks  grouped  in  the  centre  with  windows 
«"'  both  sides.  \L,„t  1825  the  room 
became  l-.n-.r  in  proportion  to  the 
width,  at  ,„,e  cd  of  whi-h  uas  a  gallery 
;""1  :!l""-  each  side  -d  the  room  were 
poupa  of  desks,  facing  each  other  and 
forming  what  is  called  the  double  bank 

fvI f   wjI I.    Still    later,    Bay    from 

l86°.  onward,  the  development  of  the 
pupil  teacher  system  led  to  the  adoption 
'r'f  •'  long  narrow  schoolroom,  lighted 
f"""  '""'  ride  aa  a  rule  and  with  a  large 
-•'ll,,,v  :"  ""<•  end.  The  groups  .  E  desks 
jrere  placed  back  to  the  light  and  often 
divided  by  curtains.    Thia  I  ,„,1 

-•  fashion  until  about  "l880 


The  Ben  Jonson  school,  built  1872, 
was  a  great  innovation  at  the  time  and  the 
result  of  a  competition.  It  is  interesting, 
as  beiny  the  prototype  of  the  modern 
elementary  school,  and  nearly  all  the 
rooms  were  lit  from  the  left-hand  side. 
It  is  curious  to  note,  however,  that  this 
found  very  little  favour  with  educa- 
tionists at  the  time,  and  for  another 
ten  years  the  long,  narrow  schoolroom 
was   adhered  to. 

From  this  plan  the  corridor  type  of 
school,  consisting  of  a  long  corridor 
with  rooms  opening  out  on  both  sides,  was 
evolved.  As  time  went  on.  the  width 
of  the  corridor  was  gradually  incre 
and  the  classes  were  divided  by  walls  or 
partitions,  until  at  the  last  the  plan 
reverted  to  the  Ben  Jonson  type.  This 
has  continued  with  minor  alterations  and 
improvements  in  lighting  until  within 
very  recent  years.  At  the  present  time 
there  is  a  most  extraordinary  diversity  in 
school  planning  chiefly  due  to  questions 
concerning  ventilation  ;  the  lighting  of  the 
classroom  still  remains  unilateral  for 
the  most  part,  except  in  some  instai 
where  the  teiideiicv  has  been  to  adopt 
bilateral  lighting. 

The  decrease  in  the  size  of  the  class- 
room  during  the  period  just  reviewed  is 
remarkable.  In  the  early  days  one 
m  ister  with  the  help  of  monitors  managed 
several  hundred  children.     With  the  pupil 

teacher  system  it  was  not   unusual  to  have 

classes  of  70  and  90.     Later  60  was  looked 

upon   as   the   maximum,  and  now    in   the 
London      area    all    classes    in    the     Infants 

Department    are   to   be   reduced   to    18, 
and  in  the  Senior  Department  to  40. 

As  was  to  lie  expeitcd.  impro veiuent 
in  the  lighting  of  the  sohoola  followed  the 

reduction  in  the  size  of  the  cha- 
in old  schools  some  desks  were  frequently 
30  ft.  from  the  window  wall.  Tin-  1907 
Building  Regulations  of  the  Board  of 
Education  limit  the  width  of  a  mom  in 
the  absence  of  supplementary  light  to 
•_M  ft.   s  in.     He   quite   agr 1    with    Dr. 

Xash   that    a    room  id  this  depth   is  often 

not     properly    illuminated,    particularly 

when    a    school    is    surrounded    by    high 

buildings  and  all  low-angle  light  is  cut  off. 

The   architect    is    not    to    blame    for    this. 

so   long   a-   education   authorities   b 

upon   room-   of  oil  and   60  this  difficu 

will      occur.        RoomS      of      50      place-      ale 
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specially  badly  proportioned,  the  width 
from  the  window  being  greater  than  the 
length.  A  room  of  48  places  has  much 
better  proportions,  the  width  in  this  case 
being  20  ft,,  and  the  length  24  ft,  A 
room  of  40  is  practically  20  ft,  square. 

Mr.  Dunstall  added  that  he  could  not 
agree  with  Dr.  Nash  that  a  room  approxi- 
mating to  a  square  is  unsatisfactory, 
except  as  regards  rooms  of  50  and  60 
places.  In  his  opinion  a  room  of  40  places 
in  which  there  are  five  rows  of  dual  desks, 
approached  the  ideal  classroom. 

On  the  contrary,  he  considered  that 
in  the  German  classroom  referred  to  by 
Dr.  Nash  the  length  is  very  excessive  as 
compared  with  the  width.  In  one  view, 
he  counted  no  less  than  nine  rows  of 
desks,  far  too  great  a  number  for  the 
effective  supervision  of  the  class  by  the 
teacher. 

As  regards  bilateral  light  he  was  fully 
convinced  that  it  is  a  mistake  ;  it  seems 
to  give  rise  to  conflicting  shadows  which 
are  undoubtedly  very  trying  to  the 
eyes.  Mr.  Widdows,  in  his  endeavour 
to  avoid  the  Charybdis  of  poor  illumina- 
tion, fell  foul  of  the  Scylla  of  bilateral 
lighting.  Supplementary  windows  high 
up  do  not  appear  to  have  any  undesirable 
effect  and  they  do  not  add  materially 
to  the  amount  of  reflected  and  diffused 
light  in  a  room. 

He  could  not  endorse  Mr.  Waldram's 
suggestion  that  front  light  is  good. 
In  a  classroom  it  would  have  the  effect  of 
throwing  the  blackboard  or  diagrams  in 
shadow. 

Although  skylights  are  tabooed  in  the 
1907  regulations,  the  Board  of  Education 
permit  their  use  for  the  purpose  of 
improving  the  lighting  of  old  buildings. 
He  agreed  with  Mr.  Waldram  that  top 
light  had  an  enormous  lighting  value 
and  greater  use  might  be  made  of  them 
provided  it  was  in  combination  with 
lateral  lighting. 

This  stipulation  is  necessary  because 
top  or  high-angle  light  alone  gives  a  very 
dreary  and  depressing  effect  to  a  room  ; 
on  the  contrary  low-angle  light  has  a 
cheerful  effect,  and  therefore  a  beneficial 
influence  upon  the  human  mind.  It 
was  an  open  question  whether  Mr. 
Widdows  was  not  making  a  mistake  in 
relying  practically  altogether  on  high- 
angle  light  in  the  new  North  Wingfield 


school  illustrated  by  Dr.  Nash  at  the  last 
meeting. 

Mr.  Dunstall  remarked  that  it  had  come 
within  his  province  to  remodel  Beveral  old 

National  Schools.  Unfortunately  most  of 
the  early  schools  were  designed  by  Church 
architects  with  a  strong  leaning  towards 
the  Gothic  style  and  their  ideas  of  school 
lighting  were  most  extraordinary.  The 
windows  were  seldom  less  than  6  ft.  from 
the  floor,  and  those  in  the  gables  were 
much  higher.  The  roofs  were  invariably 
open  to  the  apex,  and,  though  in  many 
cases  of  good  design,  the  darkly  stained 
timbers  were  wholly  unsuitable  for  a 
school  or  any  building  where  a  maximum 
amount  of  light  is  required. 

The  improvement  obtained  by  painting 
these  rooL.  in  a  light  colour  and  dis- 
tempering the  walls  white  to  a  picture 
rail  well  belowr  the  plate  level,  is  most 
surprising.  This  treatment,  together 
with  alterations  to  the  windows,  has  been 
the  salvation  of  many  old  schools.  In 
several  cases,  he  had  suggested  ceiling 
the  roof  at  the  plate  or  collar  level, 
which  had  the  effect  of  adding  very 
considerably  to  the  value  of  the  reflected 
light. 

Dr.  Nash's  remarks  as  to  the  colour  of 
walls  he  could  fully  endorse,  and  although 
in  all  cases  it  was  not  convenient  to 
observe  exactly  the  proportion  of  white 
or  green  suggested  by  him,  he  had  for 
some  years  past  followed  the  principle  of 
making  a  deep  white  frieze. 

Mr.  Dunstall  also  showed  several 
lantern  slides  illustrating  a  few  points 
touched  upon.  Of  special  interest  was  a 
ground  plan  of  a  scheme  for  rebuild- 
ing a  church  school  at  Newington  Butts. 
The  site  is  a  somew-hat  congested  one, 
and  surrounded  with  high  buildings, 
and  to  obtain  adequate  light  practically 
the  whole  of  the  window  side  of  the  room 
isglass.  The  glass  area  is  nearly  one-third 
of  the  floor  area,  In  the  classrooms  a  line 
drawn  from  the  far  desk  to  the  top  of  the 
window  makes  an  angle  of  31  degrees. 
This  will  be  a  three-storey  building  with  a 
roof  playground. 

In  conclusion  Mr.  Dunstall  said  he 
would  like  to  express  his  appreciation 
of  Mr.  Waldram's  must  interesting  and 
useful  paper  and  his  thanks  to  the 
Society  for  its  kind  invitation  to  be 
present. 
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Mr.  C.  C.  Patebson  Baid  it  was  a  general 

impression  that  more  illumination  was 
needed  by  daylight  than  bj  artificial  light, 
and  if  this  were  so,  separate  scales  would 
have  to  be  allowed  for  artificial  and  for 
daylight  in  any  rules  prescribing  what 
is  adequate.  As  far  as  he  had  been  able 
to  judge,  however,  this  was  not  SO,  for 
taking  the  ease  of  a  number  of  corridors, 
li«-  had  found  the  illumination  by  daylight 
Very  low,  and  yet  it  Beemed  sufficient, 
that  is  to  Bay,  one  could  nut  Bay  that  the 
corridor  was  really  badly  lighted,  and 
yet  the  same  amount  of  artificial  illu- 
mination would  probably  be  deemed 
insufficient.  He  agreed,  however,  that 
there  were  probably  exceptions  to  this. 

The  dayQghl  ratio  of  inside  to  outside 
illumination  which  Mr.  W'aldram  had 
spoken  of  was  a  very  useful  one  indeed, 
and  would,  he  believed,  become  standard. 
What  had  surprised  him  very  much  was 

the    small    values    which    this    ratio    had. 

even  in  buildings  composed  almost  en- 
tirely <<l  glass,  bul  probably  the  dirtiness 
of  the  glass  accounted  for  this.  He 
thougl  t  that  one  of  the  reasons  why  top 
lights  had  not  been  encouraged  in  schools 
was  that  in  the  event  of  snow  falling  on 
them  it  would  very  much  diminish  the 
mterior  lighting,  and  be  understood  that 
this  was  one  of  the  chief  objections  to 
depending  for  illumination  on  top  lights. 
Mr.  Trotter  had  mentioned  the  difficulty 
of  comparing  schools  in  Italy  with  schools 
in  this  country,  and  suggested  thai  some 

different  standard  would  be  required  for 
both  ■  The  speaker  was  not  quite  in 

agreement  with  this  suggestion.  We 
really  required  to  judge  <d  the  relative 
adequacy  of  illumination  in  Italy  and 
England  only  when  the  illumination 
hail  a  relatively  low  value,  such  as 
towards  the  end  of  the  da}  in  winter.    He 

•  d    that    if   tin-    entrance    of   BUnUght 
into    a     room    had     to    l.e    couriered     the 

matter  would  In-  a  complicated  one.  bul 

these  were  not  the  conditions  under  which 

one  really  wished  to  judge  of  the  adequacy 
of  lighting  in  any  two  countries. 

The  main   thing  thai    he  wished  to  call 

attention  to  in  regard  to  the  paper  was 
the  "  minimum  allowable  ratio  of  inside 

to  outside  illumination."  ami  one  <>f  Mr. 

Waldram's  methods  <,f  recording  day- 
light measurements.  He  wished  to  pro- 
tesl  against  the  system  of  nivim;  daylight 


illuminations  in  terms  of  zenith  readings 
taken  with  the  daylight  attachments  which 
are  fitted  by  makers  to  some  photometers 
at  the  present  time.  He  bad  no  serious 
objection  to  zenith  readings  ■  er  te,  pro- 
vided it  was  understood  that  Buch  readings 
were  only  made  because  no  other  method 
could  be  used  in  the  position  in  which  the 
measurement  was  desired.  If  one  had  a 
place  surrounded  by  buildings  and  could 
not  get  on  the  roof  to  take  an  open  illu- 
mination reading,  it  was  impossible  to  get 
a  proper  daylight  observation,  and  one 
must  then  take  a  zenith  reading  ami 
assume  that  the  whole  hemisphere  of  the 
sky  is  of  the  same  brilliancy  as  the  zenith, 
and  deduce  the  resulting  illumination. 
But,  unfortunately,  as  had  been  implied 
in  the  paper,  present  daylight  photo- 
meters do  not  take  account  of  the  fait  that 
the  cosine  law  comes  in.  and  that  the 
resulting  reading  of  illumination  obtained 
gives    a    value    whi<  h    is    really    twica 

high  as  it  ought  to  be.  The  case,  indeed, 
is  worse  than  this,  because  the  sky  is  never 
evenly  illuminated  all  over  ;  towards  the 
horizon  there  is  nearly  always  more 
absorption  of  light,  so  that  the  values 
obtained  are  liable  to  be  more  than 
twice  the  correct  figure,  and  seriously 
misleading  results  follow  as  a  conse- 
quence. To  obtain  an  idea  of  the  mean- 
ing of  readings  taken  with  tin-  zenith 
attachment,  it  is  first  necessary  to  imagine 
that  the  sky  is  equally  illuminated  all 
over.  One  has  then  to  Buppose  that  all 
buildings   have   been   removed   ami   also 

that    there   is   no   such   thing   as 

law.      The   result   of  this  mental   i  lTort    is 

the  conception  of  an  entirely  imaginary 
unit  which  has  no  direct  relation  with 
foot-candles,  and  he  did  not  think  that 
such  a  conception  ought  to  be  introduced 
into  our  nomenclature  of  daylight  illu- 
mination. Surely  it  was  quite  easy  to 
reduce  all  figures,  zenith  figures  "i  not. 
to  what  the  illumination  actually  is  under 
the  clear  hemisphere,  and  the  daylight 

factor  which  we  ought  to  take  for  building's 
is  the  simple  one  (d  rat io  of  illumination  on 
the  roof  to  that  of  the  illumination  at  a 
given  point  inside  the  building.  It  would 
he  perfectly  easy  to  use  zenith  readings 

if  makers  would  only  make  the  holes  in 
the  dayhghl  adaptors  half  the  area  ;< 

ted  at  present,  in  which  case  the  zenith 
readings      would      give      a     reasonable 
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approximation  to  the  true  illumination  on 
the  roof.  Therefore,  he  sincerely  hoped 
that  this  suggestion,  if  it  appealed  to  the 
Society,  would  be  supported  by  some  of 
those  present  who  were  pioneers  in 
daylight  work,  so  that  others  interested 
could  understand  the  science.  At  present 
he  was  sure  that  even  technical  people 
would  never  grasp  what  was  meant. 
The  man  in  the  street  was  now  beginning 
to  understand  foot-candles,  and  there- 
fore we  should  try  to  keep  things  as 
simple  as  possible  and  avoid  unnecessary 
errors.  He  concluded  by  congratulating 
Mr.  Waldram  upon  his  very  excellent 
paper. 

Mr.  Percy  L.  Marks  expressed  his 
interest  in  Mr.  Waldram's  statement  as 
to  the  uncertainty  of  the  human  eye, 
than  which,  he  agreed,  there  was  nothing 
more  uncertain.  Architects  knew  a  great 
deal  about  this,  because  they  had,  from 
the  very  earliest  period  (or,  at  an}'  rate, 
from  the  palmy  days  of  Athens),  intro- 
duced optical  refinements  in  order  to 
correct  optical  delusions.  One  thing  to 
be  borne  in  mind  in  regard  to  daylight 
illumination  or  illumination  of  any  kind, 
in  regard  to  photometry,  was  the  large 
number  of  factors  which  affect  the 
apparent  amount  of  light  in  any  room. 
There  was  a  great  deal  to  be  considered 
from  the  point  of  view  of  individual 
capacity  for  seeing  light,  there  was  a 
great  deal  as  regards  the  decoration  of 
the  room,  and  there  was  a  great  deal  as 
regards  the  artificial  furnishing  of  a 
room.  A  simple  instance  was  the  effect 
of  light  upon  a  white  table  cloth  compared 
with  a  coloured  cloth,  and  how  any 
scientist  could  be  expected  to  give  a 
photometrically  correct  amount  of  light 
seemed  to  him  to  be  an  impossibility. 

There  were  two  extremes  with  which 
the  architect  was  confronted  from  the 
very  beginning  in  regard  to  any  building. 
If  he  could  not  get  the  correct  amount  of 
light,  should  he  have  too  much  or  too 
little  ?  Both  extremes  were  bad,  but 
most  architects  were  agreed  that  it  was 
best  to  have  a  little  too  much  than  a  little 
too  little.  But  how  were  they  to  get  it  ? 
It  was  generally  accepted  as  a  matter 
of  experiment,  The  late  Joreph  Gwilt 
formulated  a  proportion  which  had  been 
more  or  less  accepted,  namely,   1   ft,  of 


glass  area  for  every  70  cubic  ft.  capacity  of 
the  room.  Thus  in  a  room  12  ft.  by  14  ft. 
by  10  ft,  there  should  be  a  window  6  ft. 
by  4  ft,  In  many  cases  that  would  be 
adequate,  but  when  one  remembered 
all  the  variable  factors,  even  that  could 
not  be   considered   entirely   satisfactory. 

He  was  very  pleased  to  see  that  Mr. 
Waldram  had  stated  that  we  must 
beware  of  pursuing  ideals  too  far  ;  it 
was  certainly  necessary  to  use  caution 
in  applying  them  to  daylight  illumina- 
tion, and  in  this  case  the  method  must  be 
empirical  after  all,  and  (as  he  thought) 
measurements  were  of  doubtful  utility  to 
architects. 

Mr.  Trotter  had  referred  to  some 
people's  objection  to  whitewashing  ceil- 
ings. Personally  he  thought  that  the 
objection  w  s  deplorable,  because  in  the 
average  room  there  was  a  lot  of  light 
reflected  down,  the  value  of  which  could 
not  be  magnified. 

Mr.  W.  H.  Webb  was  called  upon  to 
speak,  but  said  that  he  would  prefer  to 
send  in  a  contribution  to  the  Journal. 

Mr.  J.  S.  Dow  (Asst.  Hon.  Secretary) 
read  out  communications  received  from 
Mr.  T.  E.  Kitchie  and  Mr.  Edward  Warren 
and  also  replies  from  Prof.  F.  K.  Eicht- 
myer  and  Prof.  Max  Gruber  to  the  list  of 
queries  on  daylight  illumination.  (See 
pp.  89,  97.) 

Dr.  F.  Gans  expressed  the  opinion 
that  although  there  had  been  much  dis- 
cussion we  did  not  seem  to  have  made 
very  much  progress.  An  important 
question  was  the  minimum  daylight 
necessary  at  the  worst-lighted  desk,  and 
views  upon  this  question  seemed  to  be 
very  divergent.  It  would  be  necessary 
to  come  to  some  agreement  on  this. 
The  test  might  be  the  capability  of  reading 
diamond  type  at  a  distance  of  about 
12  inches  from  the  eye.  After  all, 
human  beings  were  not  scientific  auto- 
mata, and  the  eye  is  not  a  scientific 
instrument.  Therefore  the  test  ought 
to  be  a  practical  one,  and  if  such  a  test 
as  that  prescribed  (see  Hermann  Cohn, 
1867)  could  be  complied  with  then  it 
might  be  said  that  the  light  was  sufficient, 

fn  Germany  myopia  is  more  common 
than  in  this  country,  and  the  Cermans  are 
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called  a  shortsighted  (myopic)  nation. 
Here  is  not  the  place  to  investigate  the 
causes  <>f  myopia, but  certainly  one  of  the 
commonest  is  eyestrain  due  to  insufficient 
light.  Perhaps  this  was  brought  about 
in  the  case  of  children  by  exct 
homework,  which  was  carried  out  under 
conditions  of  poor  illumination  in  the 
homes. 

Personally  he  thought  there  could  not 
be  too  much  light  in  the  school,  provided 
glare  and  other  obnoxious  conditions, 
such  as  irritating  reflexes,  direct  Bunlight, 
&c  wcic  avoided.  On  this  basis  there 
was  no  question  that  the  more  light  the 
better. 

With  regard  to  Sir.  Bfarks's  comment, 
he  thought  it  was  not  just  to  belittle  the 
efforts  of  the  scientist,  from  whom,  after 
all.  the  architect  could  learn  a  good  deal. 

Last  jrear  be  bad  attended  the  medical 
congress  in  the  Albert  Hall,  and  was 
rushed  at  the  amount  of  light  there. 
Would  it  be  possible  to  design  schools 
something  after  the  manner  of  the  Albert 
Hall,  with  a  circular  bay  and  top  light  1 

Mr.   V.   II.   MACKINNEY  said  that   much 

of  the  original  data  which  had  been 
forthcoming  in  Mr.  Waldram's  paper 
would  be  <>f  the  greatest  possible  value, 
even  to  the  lighting  engineer  whose  work 
was  connected  mainly  with  artificial 
lighting.    The  variation  in  daylight  from 

the  window  towards  the  hack  of  the  room 

was    often     very    considerable     far    in 

excels  of  what  would  occur  with  artificial 

light.  This  was  a  point  which  should  be 
home  in  mind  l>v  those  who  claimed 
for  any  system  of  Lighting  thai  it  resem- 
bled daylight  exactly. 

lb-  agreed  that  a  mixture  of  daylight 
and  artificial  lighl  was  decidedly  incon- 
venient, and  thought  it  might  even  be 
desirable  to  -hut  out  the  daylight  com- 
pletely, in  basements  where  artificial 
light  was  accessary  all  daw 

Not  only  had  the  members  to  thank 

.Mr.  Waldram  for  the  data  in  his  paper, 
but  they  had  to  thank  him  also  for  the 
fact     that     his    paper    had     DTOUghl     from 

.Mr.  Trotter  the  suggestion   with  regard 
ii    "indicator-photometer"    which, 

placed  in  a  corner  of  the  room,  would 
signal  when  the  lime  to  turn  on  the 
artificial    !i'_dit    bad   arrived.      This    would 

be  of  great  practical  value  id  schools  and 


large  buildings,  and  might  prove  a  prac- 
tical and  probably  inexpensive  proposi- 
tion. 

Mr.  Paterson  had  advocated  a  modifica- 
tion of  the  " daylight  attachment  "  used 
with  several  modern  photometers.  The 
suggestion  that  the  area  of  the  aperture 
of  the  tube  should  be  diminished  by  half 
would  be  easily  carried  out.  In  designing 
the    attachment     to     the      Holophane 

Lumeter  they  had  followed  previous 
usage,  as  it  seemed  best  that  all  instru- 
ments using  this  device  should  be  con- 
sistent one  with  another.  But  if  it  was 
erally  agreed  to  make  the  change 
Mr.  Paterson  advocated,  this  could  be 
easily  done. 

Another  point  that  had  still  to  bl 
decided  was  whether  acuteness  of  vision 
with  a  daylight  illumination  of  one-foot- 
candle  was  distinctly  different  from  that 
existing  with  the  same  illumination  bv 
artificial  light.  Some  valuable  data 
might  lie  obtained  by  careful  measure- 
ments of  the  aperture  of  the  pupil  of  the 
eye    under    botl    conditions.    Could    we 

record  with  some  degi f  accuracy  the 

average  pupil  diameter  for  daylight  and  for 
artificial  light  with  definite  values  of 
illumination,  diffused  or  otherwise,  this 
might  be  some  guide  as  to  how  far  the 
same  standards  of  illumination  would 
apply  in  the  two  cases.  It  might  be 
found  that  a  different  value  of  illumina- 
tion would  be  needed  to  give  the  same 
pupil     aperture     and     the     same     visual 

acuity     respectively     by    natural      and 

artificial     light.      Claims     had     sometimes 

been  made  that  with  certain  systems  of 

li'_ditin'_'  a  smaller  illumination  in  foot- 
candles  was  Decessary  to  produce  a  certain 

visual  effect,  but  he  did  Hot  believe  these 
claims  c  aid  be  BUDSt  mtiated  on  present 
data      and      without      further       research. 

Moreover,  it  seemed  probable  that  con- 
dition-   resembling    daylight    (<•.«/.. 
large   illuminated   area-   overhead,    arc) 
mighl   cause  1  contraction  of  the  pupil 

aperture,   and    would    therefore    lead    to   a 

higher  illumination  being  required  00  the 

working  plane  in  order  to  produce  a  given 
•    on    the   eve. 

With  regard  to  the  use  of  top  lights 
and  north  skylights,  these  gave  shadows 

but  with  very  smooth  edges.  Far  from 
not  admitting  enough  light,  they  fre- 
quently     admitted     too     much.     Ill 
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provision  was  made  for  shading.  In  this 
connection  he  referred  to  a  factory  in 
which  he  had  worked,  and  which  was 
lighted  in  this  manner,  where  the  top 
light  was  whitewashed  over  in  the  summer. 
He  was  much  interested  in  the  tests 
described  by  Prof.  Clinton,  but  was  rather 
surprised  that  the  values  of  the  "  sill- 
ratio"  differed  so  greatly  in  summer  and 
winter.  Presumably  this  ratio  should  be 
the  same  whatever  the  sky-brightness. 

Mr.  Leon  Gaster  expressed  his  appre- 
ciation of  the  paper  and  the  many 
interesting  debatable  points  to  which  it 
had  given  rise.  He  thought  that  a 
special  word  of  thanks  was  also  due 
to  the  foreign  authorities  who  had  come 
forward  and  given  their  experiences  on 
the  matter,  thus  enabling  the  Society 
to  send  a  collection  of  opinions  from 
various  quarters  such  as  he  thought  had 
not  been  provided  before. 

He  believed  that  there  were  a  few 
members  who  were  inclined  to  think  that 
daylight  illumination  was  somewhat  out- 
side the  scope  of  the  Society.  This  was  a 
very  short-sighted  view.  In  order  to 
understand  in  what  good  artificial  lighting 
consists,  one  must  study  daylight.  In 
whatever  direction  one  looked  one  found 
cases  in  which  daylight  and  artificial 
light  problems  overlapped,  and  in  par- 
ticular they  provided  common  ground  for 
the  architect  and  the  lighting  engineer. 
He  felt  sure  that  in  time  to  come  these 
researches  on  daylight  illumination  would 
be  regarded  as  among  the  most  important 
pieces  of  work  carried  out  by  the  Society. 

The  Chairman  said  everyone  must 
agree  that  this  was  one  of  the  most 
valuable  of  papers  and  that  the  dis- 
cussion had  fully  emphasised  its  import- 
ance. Although  as  had  been  suggested 
there  had  been  no  startling  advance,  we 
had  at  any  rate  levelled  up  our  knowledge, 
and  integrated  all  the  small  advances 
in  various  quarters  into  a  solid  front, 
which  would  lead  to  still  further  progress 
in  a  short  time. 

Minimum  illumination  was  not  a 
question  of  how  much  daylight  persisted 
till  it  was  time  to  turn  on  +he  lamps. 
Various  people  could  work  with  small 
quantities    of    illumination,  and    in    this 


respect  practical  experience  would  have 
to  be  relied  on.  In  schoolrooms  the  great 
factor  was  the  brightness  of  the  window- 
area.  The  eye  might  become  twenty 
times  as  sensitive  if  the  window  bright- 
ness was  slowly  and  sufficiently  reduced, 
so  that  whilst  at  4  o'clock  one  might  see 
with  a  third  or  a  fifth  of  a  foot-candle, 
at  noon  one  might  not  do  with  less  than 
say  five  foot -candles.  He  had  been  some- 
times surprised  at  the  comparative 
darkness  of  corners  of  rooms  as  judged  by 
the  eye,  perhaps  a  half -foot -candle  being 
estimated  where  the  photometer  gave 
eight  or  ten.  The  light  adaptation 
of  the  eye  had  nothing  to  do  with  the 
size  of  the  pupil,  but  was  a  condition 
of  the  retina  largely  controlled  by 
the  brightness  of  the  window.  Among 
the  commir  ications  received  from  the 
Continent  an  estimate  of  about  10  M.K. 
(red  light)  was  general.  This  corresponds 
to  25  or  30  metre-candles  with  white  light, 
which  is  approximately  our  recommended 
minimum  for  artificial  illumination. 

The  zenith  brightness  as  a  reference 
standard  had  been  criticised,  but  it  gave 
a  valuable  relation  so  that  some  such 
method  as  recommended  by  Mr.  Waldram 
or  that  used  by  Weber  and  Colin  would 
likely  be  adopted.  Some  standard  in 
relation  to  sky  area  reduced  to  square 
zenith  degrees,  if  one  could  use  such  a 
term,  would  be  of  great  service.  Roof 
lights  had  been  objected  to  partly  on 
account  of  snow,  but  in  England  that  at 
least  might  be  left  out  of  account. 
Positions  of  windows,  other  than  for  left 
lighting,  were  useful  in  natural  ventila- 
tion, but  if  used  it  should  be  with 
reflectors,  so  that  the  light  was  wholly 
reflected  from  the  ceiling,  thus  avoiding 
interfering  shadows. 

These  considerations  of  various  difficul- 
ties show  that  the  Sub-Committee  on 
School  Lighting  will  not  find  it  easy  to 
make  a  scientific,  statement  as  to  day- 
light, and  he  hoped  that  when  presented 
their  report  would  on  this  account  receive 
very  sympathetic  consideration. 

Mr.  Thomas  E.  Ritchie  (communi- 
cated) :  — 

I  regret  very  much  that  a  previous 
appointment  prevents  my  attendance  at 
the  reading  of  Mr.  Waldrani's  paper,  as 
I    consider    it   quite   one   <>f  the    mosl 
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important  presented  to  the  Members  of 
this  Society. 

The  question  of  the  provision  not  only 
in  the  .School,  but  also  in  the  home,  the 
office,  the  factory  and  the  workshop  of  a 
factory  daylight  illumination  is  of 
paramount  importance  :  whilst  the  high 
esteem  in  which  Mr.  Waldram  is  held  by 
those  acquainted  with  the  extensive 
and  painstaking  character  of  bis  work 
in  this  connection  renders  him  perhaps 
more  qualified  than  any  other  Member 
of  the  Society  to  rive  to  the  study  of  this 


expense  incurred  in  the  carrying  out  of 
such  work. 

The     curve     reproduced     (see     figure) 
may  he  taken  as  typical  and  is  interesting 

rroborative  evidence  of  the  ace. 
of  the   data   furnished    by   the   author's 
Figs.  3.  4  and  5. 

In  the  case  in  point,  which  represents 
the  variation  in  the  daylight  illumination 
of  a  well-lighted  London  Office,  read 
were  taken  by  two  observera  every  fifl 
minutes  from  (.t  a.m.  to  6  p.m.     The  varia- 
tion shown   is  roughly   between   1)0  and 
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Typical  Fluctuation!  in  Daylight  Illumination  in  a  London  Office  (Mr.  T.  B.  Ritchie). 


Bubjecf  the  emphasis  which  it  undoubtedly 
merits. 

The    nature    and    extent    to    which    the 

daylight  illumination  of  a  given  room 
normally  varies  not  only  from  day  to  day 

and  hour  to  hour,  but,  under  certain  cir- 

cumstances,  almost  from  minute  to 
minute,  i-  a  matter  of  surprise  to  all  those 
first  confronted  with  the  results  «>f  actual 
measurements  systematically  carried  out. 

I  have  for  sonic  time  past  made  careful 

measurements  in  a  number  of  offices  and 

factories.      The     results     obtained,     some 

of  which  have  been  plotted  in  the  form 
of  curves,  quite  hear  out  Mr.  Waldram's 

figured  as  to  the  variations  commonly  met 

with  and  his  statements  ■•-  to  the  time 
and    trouble    involved    and     the    great 


■  r  cent.,  but  it  will  be  noticed  that 
many    very    large    variations    occurred 

within  comparatively  small  Spaces  of 
time. 

It  should  also  be  noted  that  the 
lighting  of  the  office  in  question  was  such 
that  no  direct  Bunshine  could  fall  upon 
the  desk  upon  which  the  measurements 
were  made,  had  it  been  otherwise  the 
variations  must  have  Keen  very  consider- 
ably greater.  As  it  is  the  fact  that  Buch 
may,  and  commonly  <h>.  occur.  Bervee  to 
indicate  the  immense  amount  of  labour 
incidental  to  the  Becuring  of  the  very 
large   number   of  ■   •  \-    if 

their  adverse  effect  is  to  be  eliminated 
and  anything  in  the  nature  of  I  true 
average  secured. 
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It  may  also  be  of  interest  to  those  of  a 
more  utilitarian  frame  of  mind  to  learn 
that  the  question  is  not  only  of  academic 
interest,  as  is  often  supposed,  but  has  in 
certain  cases  a  direct  and  immediate 
bearing  upon  not  a  few  important  indus- 
tries. 

In  quite  a  number  of  cases  the  varia- 
tions inseparable  from  daylight  illumina- 
tion have  proved  so  serious  a  drawback 
to  efficient  working  that  now  that  artificial 
daylight  is  so  readily  available  many  firrns 
have  discarded  daylight  altogether  for 
certain  processes  and  are,  for  instance, 
carrying  out  the  whole  of  their  matching 
and  inspecting  entirely  by  the  aid  of  a 
colour-true  artificial  light,  the  average 
intensity  of  which  can  be  maintained 
within  comparatively  small  limits  and  the 
use  of  which  has  resulted  in  greater  ease 
and  certainty  in  working,  in  an  indefinite 
extension  of  the  hours  in  which  the  work 
can  be  carried  out  and  in  the  securing 
of  an  output  of  a  considerably  more 
uniform  character  than  was  previously 
obtainable. 

Finally  as  touching  upon  the  work  of 
the  Committee  of  this  Society  now  investi- 
gating the  question  of  the  daylight 
illumination  of  schools  and  which  is, 
in  this  connection,  so  indebted  to  the  work 
of  Mr.  Waldram,  it  occurs  to  me,  knowing 
as  I  do  the  difficulties  of  the  work  and 
appreciating  as  I  do  the  very  great  value 
especially  to  the  cause  of  education  of 
the  results  of  the  Committee's  labour, 
that  some  substantial  grant  should  be 
made  towards  the  expenses  of  this  section 
of  the  Committee's  work.  Doubtless  this 
would  enable  them  to  prosecute  their 
researches  further  and  obtain  yet  more 
valuable  results. 


Mr.  Edward  Warren,  F.E.I.B.A., 
F.S.A.  (communicated)  : — 

Daylight  illumination  is  one  of  the 
prime  considerations  to  an  architect  in 
dealing  with  the  buildings  with  the 
design  of  which  he  is  entrusted,  but  the 
consideration  of  windows,  their  size, 
position  and  character,  is  not  limited 
entirely  to  their  efficiency  for  purposes  of 
illumination.  They  have  to  be  con- 
sidered also,  of  course,  for  purposes  of 
ventilation,  and  form  extremely  im- 
portant    architectural      features,      both 


externally  and  internally,  of  the  design 
of  any  building, 

The  problem  of  daylight  illumination 
differs  greatly  in  buildings  of  different 
character.  For  instance  the  illumina- 
tion of  a  hospital  will  naturally  differ 
greatly  from  that  of  a  domestic  building, 
or  a  church,  and  the  different  depait- 
ments  of  a  hospital  require  very  various 
treatment  in  respect  of  daylight  illumina- 
tion. 

The  wards  must  be  well  lit  and  venti- 
lated but  not  overlit,  and  the  windows 
must  be  so  placed  as  to  allow  for  the 
proper  spacing  of  beds  along  the  sides  of 
the  room  and  for  providing  effective 
illumination  without  a  light  distressing 
to  the  patients. 

Opeiating  theatres,  post-mortem  rooms, 
dissecting  looms  and  the  like,  require  an 
extreme  amount  of  daylight  illumination, 
and  in  practice  it  is  generally  found 
necessary  to  give  them  overhead  light 
by  means  of  skylights  placed  at  an  angle 
of  from  25  to  30  degrees,  and  of  course 
to  face  them  if  possible  to  the  north  or 
north-east. 

It  is  very  desirable  also  to  illuminate 
similarly  laboratories  such  as  clinical 
or  bacteriological  laboratories,  where 
minute  microscopic  research  is  carried  on. 

As  it  is  by  no  means  possible  always  to 
obtain  light  through  an  external  wall 
for  all  portions  of  a  hospital  or  any  other 
building,  I  have  found  that  in  practice 
an  admirable  means  of  vertical  lighting 
for  corridors,  lobbies,  &c,  is  by  means 
of  cast  elliptical  dome  lights,  which  are 
remarkably  successful,  relatively  inexpen- 
sive, and  capable  of  being  made  absolutely 
watertight. 

The  daylight  illumination  of  a  church 
is  a  different  problem  altogether  and 
requires  great  care  and  judgment  in  the 
disposition  of  the  windows,  as  the 
illumination  of  the  chancel  should  diffei 
from  that  of  the  na\e  and  aisles,  and  while 
it  is  desirable  to  provide  adequate  fighl  tog 
it  is  always  advisable  to  secure  a  quiet 
effect  and' the  absence  of  glare.  Where 
possible  I  think  it  is  well  to  omit  altogether 
the  east  window  of  the  chancel,  or  al 
least  to  place  it  so  high  in  the  east  wall 
that  the  congregation  a1  early  morning 
service  should  not  have  the  low  sun 
straight  in  their  faces.  Wesl  windows 
are  well  if  kept  small  or  placed  very  high 
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so  that  the  relatively  low  ami  very  strong 
sunshine  of  the  summer  should  not  fall 
uncomfortably  upon  the  backs  of  the 
congregation. 

In  a  church,  however,  tin-  factor  of 
stained  glass  greatly  mitigates  Buch  con- 
siderations. 

Some  consideration  of  tin-  character 
and  qualities  of  the  refracting  properties 
of  various  types  of  glass  may  possibly 
form  pari  of  your  discussion,  and  I  think 
this  extremely  important,  especially  so  in 
London,  or  large  cities,  where  a  greal 
many  portions  of  buildings  have  to  be  lit 
from  wells,  and  where  many  windows 
no  direct  Bunshine  whatsoever. 

The  use  of  reflectors  is  another  im- 
poitan!  portion  of  this  Bubject.  In  regard 
hools.  of  which  I  have  hern  responsi- 
ble for  tin-  design  of  several,  1  think  that 
the  accepted  rule  of  4  ft.  high  from  floor 
to  window  sill  should  he  broken  in  '  1" 
of    infant    schoolrooms    wher      •')    h.     01 

3  ft.  c.  in.  might  well  he  adequate.  It  is 
perfectly  possible  to  overlighl  a  class- 
room and  to  mike  tin-  lighl  distressing 
to  the  eyes  of  children  when  their  gaze 
is  concent  rited  upon  white  paper. 

Mr.  J.  S.  Dow  (communicated): — 

T!u-   account    of   the    tests   on    the    small 

model  undertaken  by  Mr.  Waldram  and 
.Mr.  Clinton  was  one  ,,f  the  tnosi  interest- 
ing 1  binge  in  this  discussion. 

When  a  large  number  of  buildings  of 
identical  type  have  to  he  constructed 
and  when  daring  expedients  a-  regards 
window  Bpace  are  tried  for  the  first  time, 
the  method  Bhould  Burely  he  worth  con- 
sidering.  In  one  respect  it  is  more  easy 
t<>  apply  the  method  in  the  case  <>f 
artificial  light.  The  Bcale  of  the  model 
would  not  have  bo  much  influence  on  the 
degree  of  reflection  from  walls  and 
ceilings,  because  a-  the  dimensions  of  the 

loom  increased,  BO,  also,  would  the  area 
of   the    window-.      <  >n    the   other   hand,    if 

one  attempted  to  predetermine  artificial 

illumination    in   this   way  one   might    not 

feel  sure  that   1  he  decree   of   reflection    from 

walls  and  ceilings  in  the  model  was  the 
same  as  would  actually  exist  in  practice. 

The  genera]  opinion  seem--  to  he  opposed 
to  bilateral  lighting  for  school-.     The  dis- 
advantage of  shadows  owing  to  windows 
on  the  right   is  obvious.      Bui   in  the 
of    tin'    desks    most     remote    from    the 


window  the  fact  that  the  light  strikes 
the  page  at  Buch  an  oblique  angle  is 
clearly  a  drawback  to  unilateral  lighting. 
There  seems  little  doubt  that  good  over- 
head lighting  is  preferable  when  obtain- 
able, and  it  may  he  asked  wh< 
in  th ■■  case  of  country  schools,  this  method 
could  not    be  more  fully  employed. 

I  have  beard  of  Borne  cases  in  which  the 
habitual  preference  given  to  unilateral 
daylight  illumination  has  led  authorities 

also    to   place   their  artificial    lights   down 

the  left  side  of  the  room.     Surely  this  is 
a   mistake.     ! I  ■  ring  the  artificial 

lighting  units,  and  making  judicious 
of  reflection  from  walls  and  ceilings  we 
•  an  get  light  striking'  the  desks  from 
many  different  directions  which  would 
Beem  to  be  better  than  light  coming  only 
from  the  left.  This  is  interesting  as  an 
example  of   the  misapplication  of  lee 

learned   from  the  study  of    day]. 

It  is  interesting  to  observe  how  closely 
Weber's  proposed  minimum  value  (|  per 
cent,  of  the  outside  illumination)  a| 
with    some    of    Mr.    Waldram's    figures. 

In  some  cases  there  nii'jht  he  a  little 
doubt  a-  to  where  the  inside  illumination 
should  be  measured.  In  a  schoolroom, 
clearly,  it  should  he  taken  on  1  he  worst- 
lighted  desk.     But  in  a  factory  the  right 

place  is  leSS  certain  and  the  position 
selected    would   often    make   all   the   ditfer- 

!•  to  the  daylight  ratio. 

I  agree  with  Mr.   Paterson  as  regards 
the   desired    correction    in    the   daylight 

attachment.  Mr.         Mackililiev         OSS 

explained  how  this  difficulty  arose.  But 
iii  any  case  this   form  of  measuren 

omewhat  arbitrary  owing  to  bhe 
variations  in  Bky-brightneBS  from  /enith  to 
horizon  There  is  little  doubt  that  when 
ii  is  possible  to  open  a  free  horizon,  ox 
even  illumination  from  an  unobstructed 
quarter  sphere,  this  is  prefeiable  to 
calculations  based  on  measuring  the 
brightness  of  b  very  small  part  of  the  sky. 
The  "sill-ratio"  method  seems  likely  to 
give  more  coi  Bistent  results  for  c 
rooms  than  measurements  with  the 
daylight  attachment.  It  is  interesting 
to  observe  thai  the  figures  for  the  sill- 
ratio  given  by  Mr.  Clinton  are  again 
in  good  agreement  with  the  proposition 
of  Prof.  Web 

There    is    ,.ne    point    brought    out    in 
Prof.    Weber's  contribution  that   Bhould 
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interest  Mr.  Waldram.  He  points  out 
that  the  illumination  in  foot-candles 
derived  from  an  unobstructed  sky  of 
uniform  brightness  is  equal  to  the  surface- 
brightness  of  the  sky  in  foot-candles. 
If,  therefore,  one  could  only  make  an 
instrument  which  could  be  pointed  at 
the  sky  and  would  thus  measure  its  sur- 
face-brightness direct,  this  would  seem- 
ingly do  away  with  the  need  for  any 
daylight  attachment,  and  would  give 
a  direct  value  for  the  unrestricted  day- 
light illumination  out  of  doors. 


Mr.  P.  J.  Waldram,  whose  remarks  at 
the  meeting  were  curtailed  owing  to  the 
lateness  of  the  hour,  referred  first  to  Dr. 
Kerr's  remarks  at  the  previous  meeting 
as  to  the  need  for  some  direct  method  of 
measurement — a  point  which  had  also 
been  raised  by  other  speakers.  He 
expressed  the  opinion  that  what  is  needed 
is  not  so  much  accuracy  as  a  common- 
sense  appreciation  of  the  real  nature  of 
the  problems. 

Mr.  Farrow  had  stated  that  every- 
body was  well  acquainted  with  the  fact 
that  our  eyes  are  bad  instruments  for  the 
estimation  of  any  degree  of  the  value  of 
light,  but  he  personally  could  not  help 
feeling  that  everybody  was  not  acquainted 
with  this  ;  certainly  Mr.  Farrow's  ex- 
perience as  an  expert  should  lead  him  to 
agree  that  such  general  knowledge  had 
not  made  itself  evident  in  many  ancient 
light  cases,  where  the  eye  was  implicitly 
trusted  by  different  experts.  Mr.  Far- 
row, in  commenting  on  the  scheme  of 
dividing  up  of  the  hemisphere  of  the 
sky  in  order  to  allocate  its  different 
values,  suggested  that  it  would  probably 
be  found  the  cosine  law  applied  laterally 
as  well  as  vertically.  That  was  a  very 
easy  way  of  getting  over  the  difficulty, 
but  unfortunately  it  did  not  take  account 
of  the  great  difficulty  with  regard  to  the 
diffusion  of  light  by  the  time  it  had  en- 
tered a  room.  It  would  be  necessary  to 
allocate  the  different  values  of  the  hemi- 
sphere not  only  with  regard  to  the  effect 
thev  would  have  upon  a  piece  of  paper  on 
the  sill  of  the  window,  but  it  would  also  be 
necessary  to  allocate  the  different  parts 
with  regard  to  the  effect  on  the  average 
room,  and  that  was  not  quite  the  same  thing. 

Dr.  Nash  had  been  very  severe  upon 


architects,  and  had  said  that  the  majority 
of  architects  designed  their  schools  largely 
with  regard  to  the  architectural  amenities 
of  the  district  with  the  class-rooms  as  an 
afterthought.  He  did  not  consider  that 
to  be  a  fair  view,  and  would  point  out 
that  architects  had  a  great  many  diffi- 
culties to  put  up  with.  They  had  an 
enormous  number  of  problems  to  fit  into 
each  element  of  their  design,  like  the 
different  pieces  of  a  jig-saw  puzzle.  Con- 
sidering that  not  the  least  of  these 
problems  were  the  requirements  of  the 
Board  of  Education,  and  the  persona  1- 
itv  of  Committees,  it  was  rather  sur- 
prising that  in  this  country  with  which 
least,  there  should  be  so  little  in  the 
modern  elementary  school  for  the  medical 
officer  could  find  fault.  The  difficulties 
that  an  architect  had  to  put  up  with  were 
emphasised  by  Dr.  Nash  himself  in  his 
appendix  to  the  discussion,  where  one 
authority  suggested  one  kind  of  lighting 
with  which  his  Government  would  have 
anything  to  do  ;  and  some  medical 
authorities  wTere  in  favour  of  lateral 
lighting  with  high  back  lighting,  whereas 
others  regarded  high  back  lighting  as 
extremely  bad.  What  was  the  pool 
architect  to  do  under  these  circum- 
stances ?  Dr.  Nash  had  also  complained 
that  the  architect  regarded  the  medical 
officer  as  a  kind  of  weird  person  with  no 
locus  standi,  but  when  the  architect 
received  such  different  advice  from 
different  medical  officers  he  personally 
could  not  wonder  at  it. 

With  regard  to  bilateral  lighting, 
there  was  one  point  not  considered  in 
its  universal  condemnation,  namely,  that 
in  a  room  lighted  from  two  sides  purely 
bilateral  lighting  was  only  obtained 
in  the  middle  of  the  room.  Towards 
the  ends  of  the  room  the  nearer  window- 
was  very  much  stronger  than  the  other. 
In  the  schools  which  they  had  seen  in 
Derbyshire,  where  Mr.  Widdows  had 
lighting  on  two  sides,  the  greatest  diffi- 
culty was  found  in  the  centre  of  the  i- n. 

and  very  little  difficulty  was  found  under 
each  particular  window.  In  cases  where 
bilateral  lighting  was  unavoidable,  be 
suggested  a  low  glazed  screen  to  Bhade 
the  central  desks  as  likely  to  overcome 
most  of  the  difficult  v. 

He  welcomed  the  independent  corro- 
boration of  Mr.  Trotter  and  Mr.  Patterson 

d2 
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of  the  figures  given  in  the  paper  as  to 
the  amount  of  light  required  by  the  eye 
in  twilight.  This  was  a  very  important 
point,  because  good  or  bad  daylight 
illumination  was  not  merely  a  que 
of  amount  ;  yet  in  BO  far  as  the  amount 
of  light  available  governed  any  prob- 
lem it  was  merely  a  question  of  how 
long  was  the  period  between  Bunrise  and 
Bunset  when  the  light  fell  to  below  the 
requisite  level. 

lb-  would  scarcely  regard  a  ratio  of 
three  thousandths  (of  the  unrestricted 
outside  illumination)  as  in  any  way  poor 
lighting,  and  thought  that  for  ordinary 
purposes  a  ratio  of  one  to  two  thou- 
sandths would  generally  In-  regarded  as 
quite  adequate. 

lb-  regarded  Mr.  Trotter's  suggestion 
with  regard  to  a  by-pass  to  enable  the 
teacher  to  lighl  up  at  the  proper  time 
as  being  one  of  greal  value,  and  he  would 
certainly  do  everything  he  possibly  could 
to  gel  it  into  practical  use  at  the  earliest 
possible  moment.  Mr.  Trotter  had  also 
mentioned  Thorner'a  method  of  relative 
photometry.  This  instrument  depended 
absolutely    upon    seeing    the    sky    from 

Some  part  of  the  room,  but  anybody  who 
had  studied  the  subject  would  know  that 
it  was  possible  to  get  a  reasonably  well 
lighted   place   in   a   room   where  no  sky 

could   be  seen. 

Mr.  Trotter  had  BUggested  that  wall 
BUrfacee   should    Hot    be    white.       Practical 

architects  knew  that  white  should  cover 

be  DSed  as  a  Wall  surface  because  it  would 
look    blue.      It    must    be    "'  broken."    and 

generally  it  was  mixed  with  a  little 
burnt  umber,  or  more  preferably  green, 
•nally  he  preferred  white  broken 
with  green  for  the  upper  parts  of  the  walls 
and  a  little  extra  touch  for  the  ceiling 
of  i  Bchoolroom  and  a  general  shade  of 
green  fox  the  walls  below.  The  pi.. 
graphic  paper  method  of  measuring 
daylight  was  open  to  the  objection  thai 
such  methods  take  some  time,  and  day- 
light could  vary  very  considerably  over 
quite  a  small  period  of  time,  and  unless 

it    was    used    with    a    knowledge    of    that 

fact,  i he  results  wereapl  to  be  misleading. 
The  suggestion  of  observing  the  illumi- 
nation in  a  room  at   sunset   <>n  •>   clear 

winter's  day,  or  at  other  times  when  the 
Bky  had  an  apparent  brightness  of  1,H> 
foot -candles,    was    intended    merely    as   a 


simple  criterion  which  anyone  could 
understand,  and  in  order  to  avoid  the 
difficulties  of  explaining  a  ratio. 

In  suggesting  that  the  eye  probably 
refused  more  than  one  foot-candle,  he 
had  carefully  confined  himself  to  diffused 
daylight.  lb-  did  not  suppose  f .  .r  one 
moment  that  the  eye  did  this  in  BUnlight 
or  even  under  direct  light  from  the 
sky. 

Professor  Clinton  had  mentioned  the 
large  difference  in  the  University  College 
models  due  to  light  reflected  from  the 
walls.  These  walls  were  Very  carefully 
coloured,  but  not  quite  carefully  enough, 
and  it  Berved  to  show  how  delicately  a 
model  reproduced  the  effect  in  a  room. 
If  the  model  were  made  even  slightly 
incorrect  the  error  was  at  once  apparent 
in  the  results. 

ProfeSSOl     Clinton    also    advocated    sill 

readings  for  ratios,  but  he  thought  these 
were  open  to  oni  objection.     They 

were  quite  satisfactory  if  there  was  no 
horizontal  obstruction,  but  whenever 
there  was  horizontal  obstruction  a  palp- 
able error  was  introduced.  The  only 
reason  for  the  zenith  being  chosen  a-  a 
criterion  for  ratio,  was  because  it  was 
free  from  obstruction,  and  free  from 
BUnlight,  which  was  a  very  important 
matter.  Mr.  Patterson  had  also  men- 
tioned this  point,  and  he  agreed  that  it 
was  not  ideal,  but  it  was  applicable  to  all 
It  would  obviously  be  preferable 
to  use  unrestricted  roof  lighl  in  a  grey 
sky.  but  one  had  first  to  catch  the  grey 

sky,  which  was  not   easv.  and  then  go  <>n 
the    roof   to   get    it.    which    was   often    im- 
possible,    ami    the    zenith    light    was    fre 
quently     the     only     available     method. 

With  regard  to  another  point  raised  by 
Mi.    Pal  i'    was    well    known    that 

readings  given  in  the  ordinary  daylight 

attachment  to  a  photometer  were  double 
what  they  ought  to  In-.  This  was  gener- 
ally recognised,  and  it   was  also  recognised 

iii  the  paper. 

lie   had    I □    frequently  tempted   to 

thai  the  apertures  should  be 
changed  for  the  sake  of  uniformity. 
although  it  did  not  make  the  slightest 
difference  a-  the  ratio  was  only  a  con- 
venient method  of  expressing  a  compari- 
son. He  had  refrained,  however,  from 
doing  so.  because  he  found  that  the 
values  given  by  the  apertures  as  usually 


THE  ILLUMINATING  ENGINEER  (feb.) 


95 


constructed  were  also  identical  with  the 
apparent  brightness  of  the  sky  viewed 
direct :  in  fact,  he  had  for  some  time 
generally  used  the  screens  and  lumeter 
to  check  the  aperture  readings. 

In  connection  with  Mr.  Dow's  com- 
munication on  this  point,  it  would  be  in- 
teresting to  know  whether  Professor  Weber 
neglected  the  cosine  law  in  calculating  the 
total  illumination  from  a  hemisphere  of 
uniform  sky.  If  not,  there  was  an  ap- 
parent discrepancy  when  one  found 
that  the  sky  surface-brightness  viewed 
direct  was  identical  with  an  aperture 
reading  which  ignored  the  cosine  law. 

He  welcomed  Mr.  Patterson's  criticism 
which  was  very  valuable,  but  suggested 
that  perhaps  the  apparent  difficulties 
would  disappear  if  we  could  state  the 
ratio  as  being  between  the  apparent 
brightness  of  a  white  card  in  a  room, 
and  that  of  the  zenith  sky. 

Mr.  Dunstall  suggested  that  in  the 
South  Wingfield  School  Mr.  Widdows 
relied  practically  altogether  on  high  angle 
light.  It  should,  however,  be  noted  that 
when  low  windows  were  provided,  in 
order  to  mitigate  the  cheerless  effect  of 
high  angle  light  alone,  such  low  windows 
need  not  have  any  material  illuminating 
value.  This  function  was  to  provide 
aspect  and  ventilation,  and  this  they  did 
quite  efficently  in  Mr.  Widdows'  schools 
from  under  a  verandah  roof. 

Mr.  Warren  suggested  the  elimination 
of  the  east  window  in  churches  in  order 
that  it  should  not  shine  directly  into  the 
eyes  of  the  congregation  at  early  morning 
services.  He  scarcely  thought  that  the 
suggested  nuisance  could  be  one  which 
was  generally  serious.  The  sun  was  only 
due  east  at  6  a.m.  all  the  year  round,  and 
was  below  the  horizon  at  that  hour  from 
September  to  March,  whilst  its  greatest- 
elevation  due  east  was  only  about  30° 
at  Midsummer  Day. 

It  would  be  quite  possible  to  ascertain 
exactly  where  the  sun's  rays  would  fall 
anywhere  inside  a  church  at  any  hour. 

Mr.  Percy  Marks  apparently  desired 
to  adhere  to  the  pseudo-science  of  a  cen- 
tury ago  as  stated  in  Gwilt.     We  often 


came  back  to  old  rules  after  a  long  course 
of  intricate  research,  but  personally  he 
failed  to  see  how  we  could  apply  Gwilt  in 
an  ancient  light  case,  or  solve  by  his  rule 
the  problem  of  producing  City  offices 
to  fetch  high  rentals  with  narrow  ligh.1 
walls,  to  say  nothing  of  countless  other 
problems  which  daily  presented  them- 
selves to  architects.  He  trusted  that 
Mi".  Marks  was  in  a  minority  of  one  in 
disparaging  the  efforts  made  by  this 
Society  to  put  the  difficult  and  important 
subject  of  natural  and  artificial  illumi- 
nation  on  a  practical   basis.  > 

Mr.  Mackinney  had  drawn  attention  to 
an  apparent  discrepancy  between  the 
summer  and  winter  readings  of  the 
Wimbledon  Schools.  He  would  like  to 
mention  that  the  summer  readings  were 
taken  on  n  very  variable  day,  and  if  all 
the  rooms  had  shown  the  same  difference 
between  winter  and  summer  the  result 
would  have  been  purely  accidental. 
The  important  point  was  whether  the 
measured  ratios  agreed. 

Dr.  Kerr's  remarks  as  to  variations  in 
visual  requirements  under  different  cir- 
cumstances were  most  useful.  One  of  the 
doubtful  pleasures  of  research  in  daylight 
problems  was  that  as  soon  as  one  had 
unravelled  some  particularly  knotty  phy- 
sical point  one  found  an  interesting 
series  of  physiological  problems  awaiting 
solution,  and  when  these  were  deter- 
mined there  were  generally  a  few  psycho- 
logical influences  to  take  into  account. 

In  conclusion,  he  congratulated  the 
Society  upon  the  valuable  discussion 
which  had  taken  place,  and  thanked 
the  members  and  visit ois  for  the  recep- 
tion which  they  had  generously  accorded 
to  his  paper.  If  any  excuse  were  needed 
for  it,  he  believed  tha  t  Confucius  had 
mentioned  some  thousands  of  years 
ago  that  true  knowledge  consisted  of 
knowing  how  much  we  know  and  how 
much  we  don't  know.  The  paper  had 
entailed  considerable  hard  work,  Imt  that 
was  more  than  amply  repaid  by  'lie 
interesting  suggestions  to  which  it  had 
given  rise,  and  the  prospect  of  further 
valuable  researches. 
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SOME   QUERIES    ON   DAYLIGHT   ILLUMINATION. 

(Continued  from  pagt    13.) 


In  our  I  i>.  33)  we  published  a 

summarv  of  replies  to  the  series  of 
queries  on  daylighl  illumination.  Several 
additional  replies  have  Bince  been  re- 
ceived, and  for  the  convenience  ol 
readers  we  reproduce  again  the  series  of 
questions  to  which  they  refer. 

Anyone  interested   is   invited   to  send 
information  on  these  points  to  the  Hon. 
etary  of  the  Society  (Mb.  L.  G-asi  bb, 
32,  Vi<  TOBi  i  9  London,  8.W.). 

(1)  What  measure  would  you  surest 
for  the  minimum  actual  illumination 
on  the  desk  for  reading  in  the  schoolroom 
in  full  (midday)  daylight  '. 

(2)  What  is  the  minimum  intensity 
of  daylight  illumination  on  the  worst- 
lighted  desk  in  a  schoolroom  at  which 
you  consider  thai  it  becomes  :  (a)  prefer- 
able, (I))  essential  to  turn  on  the  artificial 
light  in  the  evening  '. 

(3)  Do  you  consider  a  combination  of 
daylighl  and  artificial  illumination  to  be, 
(a)  satisfactory,  or  (b)  inconvenient  to 
vision  \ 

(1)  Under  what  sky  conditions  or 
under    what    degree    of    sky    bright] 

should  the  above  minimum  daylight  illu- 
mination In-  obtained  with  a  free  horizon  I 

To  what  angle  with  the  horizontal 
do  you  consider  that  Burrounding  build- 
ings can  he  allowed  to  obstruct  the  sky 
hemisphere    subtended    at    the    win. low 

without     materially     affecting     the     light 

afforded  by  windows  if  the  latter  are 
of  suitable  width,  and 

(a)  Subtend  an  angle  of  not  less  than 
26    with  the  back  desk. 

(1»)  Sul. tend  any  lesser  angle  ! 

(6)  Is  it  desirable  to  Bpecify  that  a 
certain  vertical  and  horizontal  angle  of 
sky  should  be  visible  from  all  the  desks 
in  a  room!     What  angles  are  necessary  to 

ensure  the  minimum  illumination  under 
conditions  of  minimum  sky  brightnei 

(7)  What  .ire  the  recommendations  for 
dimensions     of    schoolrooms      n      your 

try  I    and   what    regulations  are  usual 


with  regard  to  the  window  area  of  rooms 
of  a  certain  size  ?  Do  you  consider  it 
preferable  to  specify  that  the  window 
glass  (but  not  necessarily  visible  sky) 
should  subtend  a  certain  vertical  and 
horizontal  angle  at  the  hack  of  the  room, 
and  what  angles  would  you  suggest  as 
desirable  in  order  to  obtain  the  minimum 
illumination  under  conditions  of  minimum 
sky  brightness  '. 

(8)  What  i-  the  best  method  of  relating 

the  illumination  on  the  desk  in  tin-  school- 
room with  (a)  the  unrestricted  illumina- 
tion outdoors,  (b)  the  sky  brightness  1 
Do  you  think  that  such  da'.,  constitute 
a  practical  method  of  comparing  the 
access  of  daylight  into  various  build;  • 

and    that    they   could    he    made    the    I 
of  a  specification  Btating  the  size  of  win- 
dows and  dimensions  of  Bchoolrooms  I 

('.')  Wha?  in  your  experience  is  the  usual 
variation    in    daylight    illumination    met 
with   respectively  in  the  case  of  the  \, 
and  best-lighted  desks  in  a  schoolroom  I 

(10)  Aie  you  in  favour  of  unilateral 
lighting  (windows  on  one  side  only) 
in   a   schoolroom  i     <  >i    do  you   coi 

additional    windows    in    the    other    walls, 

or  Bkylights  (when  practicable)  also  d< 
able?     In  cases  where  bilateral  lighting 
is  unavoidable,  do  you  consider  that  its 
effects  can  be  mitigated  by  skylights  oi 
windows  al  i  high  angle  I 

(11)  Do  vim  consider  glazed  partitions 

giving  light    from   a   well  lit    room   t.>  cue 

less    Well    lit     to    he    (al    a     USeful    expedient , 

(b)  preferable  to  a   lighl   coloured   wall 

Space    ' 

(VI)  Do  you  consider  photometric  tests 
in  small  models  of  buildings  trustworthy 
as  a  means  of  determining  the  illumina- 
tion to  he  derived  from  windows;  have 
von  any  records  of  Buck  tests  ? 

(13)  1-  it  desirable  to  recommend  that 

the  walls  and  ceilings  in  a  room  should 

have  a  certain  minimum  reflecting  power  I 

dli  Have  you  ui\  oth  'l  suggestions 
to  make  regarding  the  measurement 

daylighl    illumination  I 
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SOME     QUERIES     ON     DAYLIGHT     ILLUMINATION 

ADDITIONAL  REPLIES  RECEIVED. 


Prof.  F.  K.  Richtmyer  (Cornell  University, 
Ithaca,  U.S.A.)  :— 

(1)  I  know  of  no  actual  data  beyond 
the  customary  ten  metre-candle  minimum 
limit.  I  would  suggest  that  the  minimum 
value  would  depend  upon  the  age  of  the 
pupil  ;  younger  pupils  requiring  a  better 
illumination  than  older  ones,  since  they 
recognise  words  not  as  a  whole,  but  by 
the  individual  letters. 

(2)  I  know  of  no  data  answering  this 
question. 

(3)  The  combination  of  artificial  and 
daylight  illumination  ought  to  be  satis- 
factory, provided  the  artificial  component 
be  diffuse.  The  dissatisfaction  that  has 
been  expressed  relative  to  the  combina- 
tion of  the  two  may  be  in  part  due  to  the 
fact  that  shadows  will  be  apparently 
differently  coloured.  If  there  are,  how- 
ever, no  sharp  shadows  this  difference  in 
colour  would  be  minimised. 

(4)  and  (5)  I  know  of  no  data. 

(6)  I  think  it  would  be  desirable  to 
specify  a  certain  vertical  and  horizontal 
angle  of  sky  line,  but  I  do  not  believe  it 
is  practicable  in  view  of  the  fact  that  in 
many  of  our  larger  cities,  schools  must  be 
located  in  places  where  it  would  be  im- 
possible to  provide  a  minimum  sky  angle. 
I  understand  that  prism  glass  is  being 
very  successfully  used  for  illuminating- 
schoolrooms  under  these  conditions. 

7.  The  consensus  of  opinion  seems  to 
be  that  schoolrooms  should  be  approxi- 
mitely  30xl5|x28  ft.  for  the  maximum 
(fifty-six  pupils  and  bilateral  lighting), 
down  to  30  X  15|  X21  ft.  for  the  minimum 
(forty  pupils  and  unilateral  lighting).  In 
regard  to  the  ratio  of  window  area  to 
floor  space,  there  are  various  recom- 
mendations. A  ratio  of  1  to  6  or  1  to  5 
is  found  in  many  places.  A  commission, 
several  years  ago,  recommended  a  ratio 
of  1  to  4,  and  I  understand  that  by  using 
steel  sash  a  model  school-house  has  been 
constructed  with  a  window  ratio  of  1  to 
1'5  (bilateral  lighting).  It  seems  to  be 
the  practice  to  put  windows  from  the 
back  corner  along  the  side  up  to  the  front 
row  of  desks,  windows  reaching  from 
2i  or  3  ft.  from  the  floor  to  the  ceiling. 


It  is  also  suggested  that  external  objects 
which  obstruct  light  entering  a  window 
should  be  located  twice  as  far  away  as 
the  height  of  the  object. 

(8)  No  suggestions. 

(9)  I  do  not  know  of  a  minimum  value 
for  the  illumination  that  may  be  met  in 
the  worst-lighted  schoolroom,  but  certain 
measurements  indicate  that  the  highest 
value  may  be  as  much  as  2,500  metre- 
candles. 

(10)  Unilateral  lighting  for  rooms  less 
than  24  ft.  wide.  Bilateral  for  wider 
rooms.  Windows  in  the  rear  of  a  room 
are  to  be  s  voided.  Additional  lighting 
should  come  from  sky-lights. 

(11)  Glazed  partitions  are  a  poor  ex- 
pedient. Light  coloured  walls  much 
preferable. 

(12)  No. 

(13)  Yes. 

I  trust  that  this  data  may  be  satis- 
factory to  you.  Some  of  it  has  been 
obtained  by  conference  with  Professor 
George  M.'  Whipple,  of  Cornell  Uni- 
versity, who  has  made  a  special  study  of 
schoolroom  conditions. 


Prof.  Max  Gruber  (Munich)  :— 

(1)  Twenty-five  metre-candles  mea- 
sured by  direct  method  (equivalent  to 
10  m.-c."  measured  with  red  screen). 

(2)  Same  as  above. 

(3)  No  inconvenience  if  shadows  are 
avoided. 

(4)  Cannot  be  answered  in  terms  of 
definite  numerical  data. 

(5)  Best  method  is  to  specify  the  solid 
angle  (Raumwinkel). 

(6—11)  Fifty  reduced  square  degrees 
min.  for  each  desk.  See  also  paper  pub- 
lished in  the  Gcsundheits-Ingc»ieitr.  J'.«>-l. 
No.  18,  and  abstracted  in  the  last  number 
of  The  Illuminating  Engineer  (p.  30). 

(12)  No.  If  a  certain  solid  angle,  to  b< 
subtended  at  each  desk,  is  agreed .upon, 
the  necessary  distance  of  other  buildings, 
and  the  position,  height,  and  breadlh  ol 
the  windows.  &c,  ran  all  be  calculated 
beforehand.  (See  paper  referred  to 
above.) 
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A  History  >>>  ""  Royal  Socii  ty  oj  .  I  lis.  By 
Sir  Henry  Trueman  Wood.  {Jo/,,, 
Murray,  ATbemarU  strut.  London.  II'. 
15a.  net.) 

Probably  few  people,  even  those  who 
(•mint  themselves  members  of  long 
standing,  realise  the  vast  scope  of  the  work 
undertaken  by  the  Royal  Society  of  Arte 
mho-  its  foundation  in  1764.  Sir  Benry 
Trueman  Wood,  in  writing  this  history, 
has  d<m<-  a  service  both  to  the  Society 
with  which  he  has  been  bo  long  and 
honourahlv  connected  and  to  the  public. 
Be  deal-  with  a  range  <>f  subjects  that 
i-  almost  bewildering.  We  Learn  of  the 
Society's  constant  endeavours  to  en- 
courage experiments  in  such  matteo 
forestry,  colonial  enterprise,  weaving, 
paper  making,  and  lithography;  its 
encouragement  of  music,  art  and  technical 
education,  and  we  realise  for  the  firsl  I  ime 
how  many  ar<   the  movements  of  to-day 

which  the  Royal  Society  of  Arts  initiated. 

red,  and  finally  allowed  to  develop  an 
independent  existence.  It  organised  the 
tir-t  public  exhibition  of  the  works 
of  artists,  winch  led  eventually  to  the 
formation  of  the  Royal  Academj  ;  it 
MM-  responsible  for  the  firsl  international 
exhibitions  in  thi-  country  ;    it  gathered 

•  her  t  he  apparat  us  w  hich  formed  t  he 
uucleus  of  the  present  scientific  and 
engineering  exhibits  si    the  South    Ken- 

•  on  Museum  ;  and  it  was  one  of  the 
very  earliest  pioneers  in  the  subject  ol 
industrial  h>  giene  and  safety. 

similarly  m  L882  the  Society's  building 
was  one  of  the  very  first  in  London  to  l><- 
lighted  by  electricity,  and  as  each  illu- 
minanl  came  to  1  he  front  it  was  in  t  urn 
encouraged  and  exhibited. 

In  much  of  this  work  we  see  the  tir^t 

realisation  of  the  field  now  being  under- 
taken by  the  Illuminating  Engineering 
Society,  in  whose  house  the  Society  has 
enjoyed  the  privilege  of  meeting  from  its 
commencement  five  years  ago.  For  many 

year-     the     Ko\al      Soci.-ty      Of      Art-     ha- 

provided  it-  members  with  opportunities 
of  widening  their  interests  ami  acquiring 


new  information.  We  feel  sure  that  the 
scope  of  Sir  Benrj  's  work,  which  is  written 
in  a  characteristically  lucid  and  con- 
scientious manner,  will  he  of  interest  to 
a  very  wide  circle  of  reader-. 

77"  InU  motional  /.'•  ■■■  w  of  Comm 
and  Industry.  Edited  by  T.  S 
bornt    Sheldrake.        [Published    by    L. 

Upcntt    dill    and    Son.    Ltd.,    I 
2s.  net.) 

YVk  have  before  u^  the  first  two  numbers 
of  tin-  Magazine,  which  is  issued  monthly. 
The\    contain    a    very    varied    series   of 

articles  on   topics  of   the  day.      We  note, 

for    example.     I'rof.     A-hlev's    articl 

"Commerce  and  the  I'niversities."  and 
contributions  on  "Oil  Fuel."  "Trade 
Route-  as  they  win  be  affected  by  the 
Panama  I  anal."  "  The  [nsupi  rable 
Obstacles  to  s  British  Empire  Trade 
Mark"-  all  subjects  of  considerable 
intere-t.  The  magazine  should  have  a 
hright  future  before  it. 


Ebb  \t\. 

( )i  b  at  tention  has  been  draw  n  to 
appears    to    be    s    clerical    error    in    the 
article  on    "  A    New   Method   of  Sealing 
Electrodes  in  the  Quarts  Tube  Mercury 
\    pour   l...mp-      in  t he  lasl   number  of 
the  journal    p.    li'i.     It  should  be  made 
clear  thai    the    seals    hitherto   employed 
are  mad'-  of  special  nickel   Bteel    known 
[nvar." 
\\  e  are  abb  informed  t hat  tic 
solid  anode  for  such  lamps   was   investi- 
gated in  thi-  country  about  three 

and  actually  emhodied  in  one  term 
ol  lamp  put  on  the  market  about  that 
date. 


Or  |     of   The    Ii.i.rMivAiiN'; 

n  bcb    for   January,    1914,    for    I  >r. 

\    i:.  \a-h.  read  Dr.  L.'ll.  T.Nash  (Wim- 

I>1.  don). 
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REVIEW   OF   THE 
TECHNICAL    PRESS. 


EE3H0 


ILLUMINATION  AND  PHOTOMETRY. 

Some  recent  correspondence  in  the 
Electrical  World  deals  with  the  comparison 
of  daylight  and  artificial  light.  It  is 
curious  to  see  that  the  same  subjects 
that  have  been  prominent  in  this  country 
are  also  being  discussed  across  the 
Atlantic.  It  is  evident  that  people,  in 
considering  the  next  improvements  in  arti- 
ficial lighting,  are  turning  to  the  study  of 
daylight.  One  point  discussed  in  a  recent 
letter  by  Cravath  is  the  supposed  incon- 
venience of  a  mixture  of  natural  and 
artificial  light.  He  thinks  the  trouble  is 
less  than  is  supposed,  and  is  usually  met 
with  when  there  is  a  marked  change  in  the 
direction  from  which  light  comes  in  the 
two  cases. 

In  another  article  Cravath  points  out 
the  difficulty  experienced  by  the  eye  in 
detecting  small  variations  in  brightness. 
It  is,  in  short,  a  very  bad  photometer. 
By  actual  experience  it  was  found  that  in 
streets  a  variation  of  10  :  1  \vas  indis- 
tinguishable to  the  eye.  Cravath  argues, 
therefore,  that  there  is  no  need  to  aim  at 
uniformity  much  within  these  limits. 
With  indirect  lighting  indoors,  where  the 
shadows  have  such  indefinite  edges,  the 
detectable  variation  in  illumination  would 
be  much  less. 

Several  articles  deal  with  colour.  Thus 
Bassett  Jones  discusses  the  relative 
advantages  of  mixing  coloured  lights  and 
mixing  pigments  in  decoration.  It  is 
rather  curious  that  the  former  method, 
which  has  distinct  advantages,  has  been 
very,  very  little  used  by  those  aiming 
at  spectacular  and  decorative  effects. 

M.  Ltjckiesh  contributes  some  addi- 
tional data  on  Visual  Acuity  and  Coloured 
Light  (Elec.  World,  De--,.  6th,  1913;.  He 
considers  it  is  nuw  well  established  that 
acuteness  of  vision  is  greater  for  mono- 
chromatic than  for  white  light.  Even 
by  daylight  it  is  possible  to  secure  a  dis- 
tinct gain  in  visual  acuity  by  putting  on 
spectacles    of    yellow -green    giass. 

The  method  of  estimating  the 
resemblance   of   illuminants   to   daylight 


recently  suggested  by  Bloch  isldiscussed 
by  Jasse  (E.T.Z.,  Dec.  18th,  1913),  who 
suggests  another  method  of  grouping 
results  in  terms  of  the  red,  green,  and 
blue  components  in  the  light.  He  collects 
together  Blochs  data,  and  also  some 
additional  results  obtained  in  America,  in 
tabular  forpa.  showing  which  illuminants 
come  nearest  to  daylight.  He  also 
shows  how  the  illuminants  can  be  located 
within  the  Maxwell  colour  triangle.  It 
is  curious  that  while  the  results  obtained 
in  Germany  and  the  United  States  agree 
relatively  the  actual  percentages  of 
coloured  light  all  differ  in  one  direction. 
The  illuminants  are  placed  in  the  same 
order,  but  the  percentage  of  red  is  greater 
in  the  one  case  than  the  other.  This 
seems  explicable  by  the  supposition  that 
the  quality  of  daylight  taken  as  the 
standard  in  the  twro  cases  was  not  quite 
the  same. 

Among  articles  on  photometry  we  may 
note  that  relating  the  experience  of 
'•  M "  with  a  10-candle  pentane  lamp 
(6.W.,  Jan.  10th).  He  finds  that  a 
blister  sometimes  forms  inside  the  rubber 
tube,  thus  impeding  the  free  passage  of 
vapour.  It  would  be  a  good  plan  if 
some  non-perishable  material  could  be 
found  to  take  the  place  of  rubber. 

In  the  Zeitschrift  fur  Beleuchtungsict ■■-»<  n 
(Oct.  30th,  1913)  there  is  an  article 
summarising  the  ground  for  believing 
that  "absolute  photometry"  is  im 
practicable.  The  author  quotes  the  re- 
searches of  Pauli  on  this  point,  and  also 
some  experiments  by  Frohlich  on  the 
response  of  the  retinae  of  animals  to 
light  of  various  colours. 


ELECTRIC  LIGHTING. 


3rd) 


P.  S.  Millar  {Elec.    World,  Jan. 
contributes  an  article  summarising    pro- 
gress in  electric  lighting  during  L913.     The 
chief  event  is  naturally    the  coining  of  the 

half-watt  lamp.  A  study  of  the  develop- 
ment of  this  lamp  is  also  contributed  by 
Ziegenberc;    (Z.f.B.,   Oct.     30th,     1913). 
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W.  Ebchueb  [A.E.G.  Zetischr.  Oct  . 
1913)  describes  the  lighting  of  a  large 
factory  with  flame  arc  lamps.  Stress  h  laid 
on  the  fact  that  specially  shaped  reflectors 
can  be  fit t «rl  t<>  these  lamps  according 
as  they  are  used  for  street  <>r  factory 
lighting.  The  specific  consumption  in 
the  case  considered  is  given  as  n-"8  watt 
per    lux    per   sq.    j  floor.      \V.    K. 

Mi. tt  (/•;/■-.  World,  Dec.  13th,  l913)show8 
tli.it  the  efficiency  of  Same  arc-  lamps 
can  be  quite  materially  affected  by  the 
presence  of  small  quantities  ol  water- 
vapour  within  the  globes.  Ebkbt  |  Z.f.B., 
Oct.  30th,  1913)  describes  the  use  ol 
quartz  tube  mercury  vapour  lamps  for 
advertisement  lighting.  A  photograph 
i-  reproduced  Bhowing  the  effective  use  of 
Mich  lamps  round  the  top  of  a 
building  at  1 1 1» •  extremities  of  a  series  of 
columns. 

W.  i;\-.  eb  [Eke  Am.,  Dec.  1th,  1913) 
describes  the  electric  lighting  of  a  recent 
exhibition  at  Breslau.     \<>  arc  lamps  were 

used,   the  L"-ii'T;tl   liL'lit  iiiLT   in   tin-  grO 

being  by  clusters  of  incandescent  lamps 
under  reflectors  at  the  top  of  large,  tall 
poles.  A  special  attempt  w.i-  in. nli-  t'> 
light  1 1 1  >  the  outsides  of  buildings.  The 
main  hall  was  arranged  in  a  series  of 
terraces,  which  facilitated  its  illumination 
by  concealed  lights  wired  on  a  special 
principle.     Night    photo  so   git    □ 

Bhowing  the  picturesque  appearance  of 
the  lighted  colonn 


GAS,  OIL,  ACETYLENE  LIGHTING,   &C. 

One  of  the  most  interesting  items  has 
been  the  illustrated  description  of  the 
lighting  of  the  main  offices  of  the  Laclede 
..  U.S.A.  The  hall  is  lighted  by 
chandeliers  carrying  a  series  of  mantles 
in  diffusing  globes,  and  this  general 
lighting  is  supplemented  by  an  effective 
use  of  burners  equipped  with  bowls  of 
white  glass,  mounted  round  the  pillars. 
The    fittings    are    of    special    design,     a 

rence    to    this    installation    apj 
elsewhere  in  t  In-  issue. 

In  a  recent  article  in  the  Journal  of 
Oaalighting  some  useful  statistics  are  given 
for  the  gas-lighting  "t"  a  number  of 
American  <itie-.    \\    D.Wn  1;/' . 

Dec.    1st,    1913     d<     -    with   the   street- 
lighting  >it  nation   in  <  Ihicag 

V  [J.O.L.,  '.Ml'..  Jan.  3rd)  lays 
stress  on  the  value  of  well-designed 
shades  and  reflectors  to  the  gas  industry, 
the  importance  of  concentrating  the  light 
where  u  is  needed,  and  the  shielding  the 

from  t he  direct  rays.     He  rem 
however,    "  shoplighting    is    a    law    unto 
itself     the  Btronger  the  glare  the  better 
the  lighting."     This  i>  surely  n<>t  true  of 
the  best    class  of  Miopliiditim:. 

Several  interesting  article-  have  been 
app<  u-iuL.'  in  the  <  rerman  technical  paper-, 
notably  that  by  Aiikkns.  on  the  US6 
of  gas  in  connection  with  lights  of 
navigation,  which  has  just  terminated  in 
the  ZeUechrifi  fir  Beleuchtungwx 


List   of   References : 


Illumination    and    Photometry. 

B  Jom   .   \\\     Mixing  <  "l"iir-  in   Light    versus  Mixing  Colours  in   Pigment*    (/■.'/.<-.    World, 
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CONTRACTIONS  USED. 
Elek.  Anz. — Elektrotechnischer  Anzeiger. 
Elek.  u.  Masch. — Elektrotechnik  und  Maschinenbau. 
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Z.f.B. — Zeitschrift  fiir  Beleuchtungswe-sen. 
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OSRAM 


DRAWN    WIRE    LAMPS. 


The   Lamp  that  will    revolutionise  street 
lighting  and   shop  exterior   lighting. 

The    latest   triumph    in    the    manufacture 
of    High    Candle-power   OSRAMS. 


I 


PRICES: 

50/65     volts. 

300  watts 

30/-  each 

50/65     volts. 

500  watts 

35/-     „ 

100/130  volts. 

500  watts 

35/-     „ 

100/130  volts. 

1000  watts 

50/-     .. 

200/260  volts. 

1000  watts 

50/-     .. 

100/130  volts. 

1500  watts 

60/-     „ 

200/260  volts. 

1500  watts 

60/-     ., 

y< 


i 


NEW    LIST   JUST    PUBLISHED. 

Detailed  information  of  unequalled  interest  to  the 
Electrical  Industry,  concerning  this  remarkable 
development  in  OSRAM  DRAWN  WIRE  LAMPS,  i- 
contained  in  the  new  List,  No.  O.S.  1773.  Copies 
may  be  had  post  free  on  application. 

THE    GENERAL    ELECTRIC    CO.,    LTD., 

Head  Office:  67,  Queen  Victoria  Street,  London,  E.C 


OSRAM 
G.E.C. 
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Mazda 

'/2  Watt 


This  illustration  bdowb  t  he  typical  arrange- 
ment of  Blamenl  in  a  balf-watt  lamp.  The 
oompaot  Bpira]  Blamenl  i-  mounted  <>n  long 
rapports,  so  far  from  t h< •  cap  that  there  is 
little  obstruction  of  ligbt,  and  the  convection 
rurreiita  carry  upwards  all  t  he  particles  emitted 
from  the  filament  into  the  long  neck.  This  it 
one  of  the  factor*  which  diminishes  blackening 
in  i  he  bulb. 


Salf-watl    lamps   ontside    the    Dentscher 
Kiinsthr  Theater  in  Berlin. 


Typical    balf-watt    lamp  in  iron  can    sad 
reflector  (A.B.G.)  as  used  for  the  frontag< 
Berlin  Theat  re. 


A  THEATRE  FRONTAGE  LIGHTED   BY 
HALF-WATT  LAMPS. 

The  illu-tr.it i<>ii  shows  1 1 » « -  Erontagi 
the  Deutsche!  rliinsth  r  Th<  at<  r  in  Berlin, 
which  has  recently  been  illuminated  by 
half-watt     lamps.     The    adjacent     block 
-how-  the  nature  of  the  fitting,  the 
being  flitted  dir<  c1  into  a  metal  reflector, 

i utiT  globe   being    used.     It    will   be 

observed  that  the  strong  downward 
Ulumination  brings  oul  1 1 1 » -  atatuee  in 
strong  relief, and  qo  doubt  t!i«-  half-watt 
lamps  will  1"'  largely  used  for  bracket 
lamps  outside  t  be  froi  buildings 

in  future. 

The  night  photograph  of  this  installa- 
tion was  -'nt  us  l'\  the  Allgemeine 
Elektricitats-Gesellschalt  |  Berlin). 
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TRADE    TOPICS 
AND     INDUSTRIAL     SECTION. 


i  reiuest  of  many  of  our  readers  we  have  extended  the  space  devoted  to  Trade 
eop-n  t->  receive  for  publication  particulars  of  new  developments  in  lamps 
all  kinds  of  apparatus  connected  with  illumination. 


[At  the  re  luest  of  many  of  our  readers 
Notes,  and  are  — 
fixture;,  and 

•„  Jlle  contents  of  these  pages,  in  which  is  included  information  supplied  by  the  makers 
will,  it  is  hoped,  serve  as  a  guide  to  recent  commercial  developments,  and  we  welcome 
the  rec?ipt  of  all  bonn  fide  information  relating  thereto  ] 


THE  ARRIVAL  OF  THE      HALF- WATT  " 
LAMP. 

But  a  short  time  ago  we  Were  referring 
to  the  "  half -watt  "  lamp — the  new 
tungsten  lamp  consuming  only  half  a 
watt  per  c.p. — as  a  novelty  likely  to  come 
before  the  public  in  the  near  future.  A 
few  specimens  of  the  lamps  were  exhibited 
to  the  Press  towards  the  end  of  last  year. 

Now  announcements  reach  us  from 
four  firms,  The  British  Thomson  Houston 
Co.,  Ltd.  ('Mazda').  The  Edison  and 
Swan  United  Electric  Co.,  Ltd.  ("Royal 
Ediswan  "),  The  General  Electric  Co., 
Ltd.  ("Osram"),  and  Messrs.  Siemens 
Bros.  Dynamo  Works,  Ltd.  ("Wotan"), 
that  the  new  lamps  are  commercially 
available. 

The  table  shows  the  range  of  voltage 
and  candle-power  at  present  available. 


the  cap  is  small)  and  burns  in  an  atmos- 
phere of  inert  gases. 

The  new  lamps  are  stated  to  consume 
only  half  a  watt  per  candle,  to  give  an 
average  life  of  800—1,000  hours,  to  have 
great  strength  of  filament,  and  to  give 
a  decidedly  "  whiter  "  light  than  ^the 
ordinary  tungsten  lamp.  It  is  pointed 
out  that  hi  future  tungsten  lamps  giving 
from  about  1—3.000  c.p.  will  be  available 
— an  immense  range  in  intensity.  Natur- 
ally for  street  and  shop  -lighting  the  fact 
of  being  able  to  secure  such  a  high 
candle-power  without  any  trimming  "or 
attention  to  the  lamps  will  be  a  distinct 
advantage. 

The  design  of  fittings  for  the  new  lamps 
is  being  energetically  taken  up.  The  out- 
door types  available  utilise  a  metal  case 
and  reflector,  no  outer  globe  being  neces- 
sary,    while     for     indoor     work     special 


Volt?. 

Watt?. 

Watts. 

Price. 

50—65 

300 

600 

30/- 

50—65 

500 

1,000 

30  - 

100—130 

500 

1,000 

35 

100—130 

1,000 

2,000 

50  - 

100—130 

1,500 

3,000 

60  - 

200—260 

1,000 

2,000 

50  - 

200—260 

1,500 

3,000 

60  - 

It  will  be  recalled  that  in  the  half-watt 
lamp  a  stout  spiral  filament  is  attached 
to  relatively  long  leading- in  wires  (with 
the  result  that  the  obstruction  of  light  by 


diffusing  globes  and  hemispheres  are 
being  developed.  It  is  expected  that  the 
half-watt   lamps   will   be  specially  suited 

for  indirect   and  semi-indirect    lighting. 


WOTAN  BATTERY  LAMPS. 

Messrs  Siemens.  Bros.  Dynamo  Works, 
Ltd.,  send  us  a  copy  of  their  new  "  Wotan  " 
Battery  Lamp  list  No.  W.P.L.  2.  which 
contains  particulars  of  numerous  types  of 
"  Wotan  "  Battery  Lamps  nw  obtainable. 

It  is  of  importance  to  note  that  arrange- 


ments have  been  made  by  the  Committee 
of  the  Society  of  Motor  Manufacturers 
and  Traders  to  standardise  lamps  for 
automobile  lighting,  and  the  types  of 
lamps  listed  are  in  accordance  with  the 
recommendations  of  that  Committee  as 
to  the  correct  construction  of  lamps  for 
automobile  lighting. 
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A  NOVEL  AND  DECORATIVE  GAS-LIGHTED  OFFICE. 


The  illustration  shows  the  main  floor 
of  the  offices  of  the  Laclede  Gas  Co., 
in  St.  Louis,  U.S.A.,  recently  described 
in  the  Journal  of  Oaslighting.  When  the 
installation  in  this  office  was  carried  out 
an  attempl  was  made  to  obtain  sozm  - 
thing  out  of  the  ordinary  in  decorative 


on  the  pillar^.  Each  bracket  employs 
two  upright  mantles  mounted  in  14-in. 
an  etched  bowk.  The  eff<  ct  of  the 
lighting  is  Btated  to  1"-  exceedingly  Boft 
mil',  and  the  illumination  on  the 
floor  level  is  given  as  aboul  0  ft.-c. 
'Ih.     design    of    th  Be    Bpecial    hxt 


appeal         .  Sj  weredes igni  d. 

It    will    be   -'  <  n    l  h;it    tin-   main    IilIiI  ing 

comes  1 1 "in  .i  jeries  "i  chandeliers,  each 
i>t'  which  contains  one  large  unit  and  <  ight 
smaller  lamps  around  it  :  these  an  <<»n- 
trolled  from  •>  distance  bj  pn<  umal i<- 
switch  b.  In  addition,  ■>  distinctly  aov<  I 
form  "i  brackel  fitting  hat  been  mounted 


which  are  of  solid  brass  throughout, 
carrii  <l   oul    by   Mr.  -I .  .M.  (  » > l<  -.  •  ■! 

Hi'  phrey 

•  i .  1 1 1 1   burners  wen    used  throughout. 

\\ .    understand    thai    Mr.    H.    N.   <  lark. 

<>i    28,    Brookt     Street,    Holborn,    is    the 

I  .in  ish  repn  w  otative  Hi  mphn  y 

lamp  and  alln  d  Bpi  cii  In  i<  -. 


EDISWAN  CONTRACTS. 
The  Edison  and  Swan  United  Electric 
Light  Co.,  Ltd.,  announce  ih.n  the]  have 
secured  imp  rtant  contracts  for  the  supply 
,,t  R03 .il  Edisv. .in  lamps  t"  t he  <  unard 
Steamship  <"..   Messrs.    Elder   Dempster 

,iiid    <  '<>..    Ltd..    and    <  'amim-ll.    Land    and 

(  ....   Ltd. 

( >thcr  items  "t  interi  -t  n « -<-i\  ed 
include  : — 

The  appointment  to  the  British  Ad- 
miralty as  <"iii  ractoi  b  for  ■  mp< 


from   1 6     C amperes,  for  the  following 

The  supply  ol  Royal  Ediswan  drawn 
wire  tungsten  lamps  to  the  London 
County  Council,  and  t<>  II. M.S.  "Tiger." 

The  Edison  and  Swan  <  ...  also  announce 
that    tln\    have   install. d   Borne  "t    these 
lam]  s  at  their  Showrooms  at  College  Hill. 
and    at    t  heir   Queen    Street    Ofl 
their  customers  to  judge  «'t'  th< 
appearance  and  effect  of  this  class  of  I 
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EDITORIAL. 


The  Annual  Dinner  of  the  Illuminating  Engineering  Society. 

The  Annual  Dinner  of  the  Illuminating  Engineering  Society  took 
place  on  Friday,  Feb.  13th,  and  an  account  of  the  proceedings  will  be  found 
on  pages  139 — 146. 

There  was  a  good  gathering  of  members,  and  the  Society  was  again 
fortunate  in  having  a  number  of  distinguished  guests. 

It  was  particularly  gratifying  to  note  the  presence  of  several  of  the 
earliest  vice-presidents  of  the  Society,  including  Sir  Boverton  Redwood, 
who  proposed  a  vote  of  thanks  to  the  President  at  the  Inaugural  Meeting 
in  1909  ;  and  Sir  Henry  Trueman  Wood,  who  presided  at  the  first  Annual 
Dinner  of  the  Society  ;  both  of  whom  alluded  to  the  steady  progress  made 
during  the  years  through  which  they  have  followed  the  work  of  the  Society. 
As  Sir  Boverton  Redwood  remarked,  during  the  first  three  years  the  Society 
was  on  its  trial,  but  with  the  approaching  end  of  the  fifth  year  it  might 
regard  itself  as  being  thoroughly  established. 

Another  feature  was  the  presence  of  Sir  William  Bennett.  K.C.V.O., 
F.R.C.S.,  the  President-Elect  of  the  Society,  in  the  chair.  From  its  com- 
mencement the  Society  has  endeavoured  to  secure  the  co-operation  of  those 
directly  interested  in  various  systems  of  lighting,  and  their  practical  appli- 
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cation.  But  it  has  always  been  felt  that  the  activities  of  the  Society  should 
not  be  confined  to  the  more  purely  technical  aspects  of  illumination. 
It  is  right  for  specialists  to  discuss  these  matters  together  and  come  to  an 
understanding,  but  something  more  is  needed  to  impress  their  conclusions  on 
the  mind  of  the  general  public.  In  this  direction  the  medical  and  architec- 
tural professions  can  help  the  Society,  and  the  present  moment  is  ripe  for 
their  co-operation.  In  particular,  recent  events  have  shown  the  great 
importance  to  the  movement  of  the  support  of  the  medical  profession, 
who  are  the  trustees  of  the  public  health.  In  Sir  William  Bennett  the 
Society  has  been  fortunate  in  securing  one  of  the  most  distinguished 
members  of  this  profession,  and  we  feel  confident  that  his  connection  with 
5a  iety  will  add  greatly  to  it-  prestige  and  will  be  the  greatest  possible 
assistance  in  stimulating  public  interest  in  the  hygienic  aspects  of  illumina- 
tion. 

The  Lighting  of  Picture  Galleries  and  Art  Studios. 

On  pages  i  \S  [56  readers  will  find  an  account  of  the  discussion  on  this 
subject  which  was  opened  by  Prof.  S.  P.  Thompson  at  the  last  meeting  of 
the  Illuminating  Engineering  Society.  Prof.  Thompson  dealt  with  the 
subject  with  inimitable  skill  and  charm,  and  the  inten  st  oi  the  evening  was 
added  to  by  the  presence  of  a  number  of  distinguished  artists. 

It  was  soon  made  evident  that  the  artists  had  their  own  ideas  as  to 
how  pi<  tures  should  be  Lighted,  and  that  they  entirely  supported  the  lighting 
engineers'  view  that  the  actual  sources  of  light  should  be  concealed  from 
the  eyes,  and  the  illumination  distributed  upon  the  pictures  so  as  to  make 
these  the  most  prominent  objects  in  the  room.  The  method  suggested  by 
Mr.  [oseph  Pennell  of  accomplishing  this  object  is  of  spa  ial  interest.  Logic- 
ally, it  is  difficult  to  withstand  the  argument  that  the  visitors  to  a  gallery, 
while  examining  the  brightly  lighted  pictures,  should  themselves  be  in  a 
somewhat  subdued  light,  on  the  -.one  principle  as  is  followed  in  the  theatre. 

It  is  highly  probable  that  a  distinction  should  be  drawn  between  the 
best  methods  ol  Lighting  in  a  room  devoted  to  the  works  of  old  Mast 
collet  tion  oi  wat<  r  i  olours,  or  .1  portrait  gallery.     This  matter  was  touched 
upon  in  the  contribution  to  the  discussion  by  Mr.  M.  Luckiesh.     He  advo- 
1  ates  th<  ;" ■•  ial  1  ■•loured  Light  according  t<   the  nature  ol  the  picture, 

and  also  points  out  that  exceptionally  fine  effects  can  sometimes  be  obtained 
by  arranging  the  inclination  at  which  the  Light  strikes  the  picture,  so  as  to 
Light  more  strongly  certain  portions  of  it. 

\\v  agree  with  the  view  expressed  by  Mr.  David  Murray,  K.A..  that  a 
line  picture  is  a  work  of  art  under  all  conditions,  and  that  it  might  often  be 
undesirable  for  a  Lighting  specialist  who  was  not  thoroughly  conversant 
with  the  intentions  oi  the  artisl  to  put  bis  own  interpretation  on  the  meaning 
oi  the  pii  ture,  and  to  Light  it  accordingly. 

But,  on  the  other  hand,  it  is  also  possible  that,  under  the  supervision 
oi  the  artist  a  spe<  ial  form  ol  Lighting  mighl  display  the  pi<  ture  to  greater 
advantage,     Hie  artist   has  .it   bis  disposal  a  Limited  choice  of  pigments 
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and  there  are  certain  colours  which  it  is  by  no  means  easy  to  imitate  on 
canvas.  By  the  use  of  certain  pigments  in  conjunction  with  a  special 
coloured  light  it  might  sometimes  be  possible  to  obtain  an  effect  which  could 
not  be  produced  in  the  ordinary  way. 

But  whatever  view  we  take  on  this  point,  all  must  agree  that  the  lighting 
of  a  picture  is  of  vital  importance.  At  present  it  must  be  owned  that  many 
galleries  (when  they  are  lighted  by  artificial  means)  are  usually  illuminated 
on  a  somewhat  conventional  plan,  and  that  there  is  ample  room  for  skill 
and  ingenuity  in  re-designing  the  conditions  in  many  modern  galleries. 

In  the  lighting  of  picture  galleries  our  natural  inclination  is  to  consider 
first  how  to  arrange  the  natural  lighting,  and  then  to  study  the  artificial 
illumination  in  relation  thereto.  The  subject  is  a  complex  but  most  interest- 
ing one.  In  the  discussion  Mr.  A.  P.  Trotter  suggested  that  a  Joint  Com- 
mittee composed  of  artists  and  lighting  engineers  should  be  appointed  to 
take  up  the  illumination  of  art  galleries,  in  the  same  way  as  has  been  done 
in  the  case  of  schools  and  libraries.  We  feel  sure  that  the  efforts  of  such  a 
Committee  would  be  repaid  and  we  hope  that  this  suggestion  will  be  taken  up. 

The  Colour  of  llluminants  and  the  Imitation  of  Daylight. 

The  above  discussion  revived  the  interesting  question  of  producing 
"  artificial  daylight,"  which  formed  such  a  valuable  paper  at  a  previous 
meeting  of  the  Society  early  in  1912.  Since  that  time  considerable  progress 
has  been  made.  Prof.  Thompson  was  able  to  exhibit  at  the  lecture  tinted 
incandescent  lamps  designed  to  furnish  a  quality  of  light  closely  resembling 
daylight,  and  obtained  from  quite  a  number  of  lamp  makers.  Similar 
efforts  have  been  made  in  connection  with  arc  lamps  ;  and  it  is  also  worthy 
of  interest  that  Dr.  Ives,  of  the  United  States,  and  Mr.  Thorne  Baker,  in  this 
country,  have  been  experimenting  with  daylight  screens  for  incandescent 
gas  lamps.  This  point  was  also  referred  to  at  at  the  recent  Congress  held  at 
Shepherd's  Bush,  when  Prof.  Vivian  Lewes  drew  attention  to  the  possibilities 
of  high-pressure  gas  mantles  for  the  production  of  artificial  daylight. 

One  great  advantage  in  artificial  daylight  of  this  kind  is  its  constancy. 
On  the  other  hand,  daylight  itself  varies  very  considerably  with  the  time  of 
day  and  the  season  of  the  year. 

It  may  be  admitted  that  the  so-called  "artificial  daylight"  is  nol 
absolutely  identical  with  natural  illumination,  with  the  result  that  there 
are  certain  tones  which  are  not  brought  out  with  perfect  accuracy.  But 
there  are  nevertheless  many  fields  of  work  in  which  the  resemblance  is  quite 
sufficiently  close  to  be  very  valuable. 

Certain  industries,  for  example,  deal  with  a  range  of  colours  which 
appear  substantially  the  same  in  the  daytime  and  bythe  "  artificial  daylight." 
But  even  when  it  is  known  that  the  appearance  of  some  delicate  shades 
will  not  be  absolutely  correct,  artificial  daylight  may  still  prove  of 
service,  provided  these  limitations  are  borne  in  mind.  The  whole  subjeel 
is  one  that  would  repay  further  investigation. 
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The  London  Society  and  the  Lighting  of  London. 

Much  useful  work  has  already  been  accomplished  by  the  Illuminating 
Engineering  Society  through  co-operation  with  other  bodies.     It  is  therefore 
a  pleasure  to  be  able  to  add  to  the  list  of  those  bodies  the  London  Society, 
before  whom  a  paper  by  the  writer  on  the  Lighting  of  London  was  delh 
on  Feb.  ioth. 

The  applications  of  light  form  so  vast  a  field  that  the  Illuminating 
Engineering  Society  cannot  survey  it  all.  From  time  to  time  there  will 
tions  of  th<-  subject  with  which  other  societies  an-  in  a  specially  happy 
position  to  deal,  and  to  whom  the  Society  can  suggest  useful  work.  The 
London  So<  iety,  for  example,  has  been  formed  to  study  the  general  welfare 
ol  London  and  improvement  of  open  spaces,  parks,  fine  streets,  &c,  and  to 
bring  about  co-operation  with  the  various  authorities  dealing  with  such 
matters.  This  Society  has  now  interested  itself  in  the  subja  t  "I  London's 
Lighting,  and  we  hope  that  it  will  continue  to  exert  its  very  considerable 
influence  in  the  directions  suggested  in  this  paper. 

The  imagination  of  the  general  public  has  been  caught  l>v  tin-  consider- 
able changes  which  have  been  made  in  the  lighting  ol  London  during  recenl 
years,  and  there  is  a  general  recogi  ition  that  the  appearance  of  a  city  by 
nighl  depends  to  a  very  threat  extent  on  the  way  in  which  it  i>  lighted.  In 
fact,  tin-  progress  in  public  lighting  might  well  1><  taken  as  an  indication  of 
tin  ~t.il-  o|  civilisation  and  commercial  prosperity  attained  by  a  city. 
Improved  methods  of  locomotion  and  progress  in  artificial  light  are  closely 
related,  and  the  rapid  growth  of  traffic  in  itself  demands  a  better  -tandard 
of  illumination  in  tin    streets. 

We  will  leave  our  readers  to  form  their  own  opinion  of  the  claim  made  in 
this  paper  for  the  control  ol  the  lighting  by  a  central  authority.  It  is 
pointed  out  that  tin  present  system  according  to  which  the  illumination  ol 
London  i~  parcelled  out  among  so  many  different  authorities,  each  of  which 
has  many  other  duties  to  perform  is  unlike  that  in  any  other  -  nv  and  has 
grave  disadvantages.  Lighting  to-day  has  become  a  high!)  specialised 
mattei  for  the  expert.  Naturally  enough  local  authority  s,  however  anxious 
they  may  1><-  to  keep  abreasl  of  tin-  times,  are  not  in  a  position  to  t,ik-  advan- 
i  the  latesl  improvements  in  the  same  way  as  a  body  dealing  ex<  lusively 
with  illumination  i  ould  do. 

A  spei  ial  claim  may  be  made  on  behali  ol  tin  artistic  a  t  public 

lighting.  We  feel  sure  that  in  the  future  the  lighting  of  important  public 
s<|uar<  s,  memorials,  and  buildings  ol  architectural  distinction  will  be  studied 
moiv  fully.  Lastly,  we  would  like  to  make  special  reference  to  the  lighting 
of  the  parks.  It  i^  surely  an  anomaly  that  these  open  spaces,  which  are  so 
valuable  to  tin-  health  ol  the  <  in.  should  1><-  closed  at  dusk.  If  adequate 
artificial  lighting  were  provided  and  the  parks  thrown  open  till  a  later  hour. 
the  public  would  make  better  use  of  them  than  at  present. 

rASTER. 
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TECHNICAL  SECTION. 


The  Editor  while  not  soliciting  contributions,  is  willing  to  consider  the 
publication  of  original  articles  submitted  to  him,  or  letters  intended 
for  inclusion  in  the  correspondence  columns  of  "  The  Illuminating 
Engineer." 

The  Editor  does  not  necessarily  identify  himself  with  the  opinions 
expressed  by  his  contributors. 


A  YEAR'S   PROGRESS   IN   ILLUMINATING   ENGINEERING. 

(A  Eeport  presented  at  the  Seventh  Annual  Convention  of  the  American 
Illuminating  Engineering  Society,  Pittsburgh,  Pa.  (U.S.A.),  September 
22-26th,  1913.) 

(Concluded  from  p.  64.) 


Indirect  and  Semi-Indirect  Lighting. 

Indirect  lighting,  and  its  half-brother, 
semi-indirect  lighting,  are  progressing 
steadily,  and  numerous  installations  of 
each  are  illustrated  in  the  current 
technical  journals.  Manufacturers  are 
almost  daily  producing  new  forms  of 
fixtures  of  this  type,  some  of  them 
artistic  in  the  extreme.  One  fixture  for 
semi-indirect  lighting  has  a  space  between 
the  bowl  and  upper  reflector  enclosed 
with  clear  glass  to  keep  out  dirt,  insects, 
&c.  This  has  features  of  value;  but 
its  artistic  merit  is  open  to  question. 

As  a  relief  from  the  present  standard, 
though  undesirable,  method  of  lighting 
railway  cars,  it  may  be  noted  that  certain 
express  trains  now  running  out  of  New 
York  are  now  provided  with  indirect 
fixtures.103 

Street  Lighting. 

The  question  of  street  lighting  is 
attracting  extraordinary  attention. 
People  are  no  longer  satisfied  with  just 
enough  light  to  see  to  move  around 
safely,  but  are  coming  to  a  realising 
sense  of  the  advertising  and  artistic 
values  of  ample  light.     White  Ways  are 


103 Electrical  World,  April  26  th,  1913. 


almost  as  common  as  towns  themselves, 
and  where  the  cities  do  not  seem  inclined 
to  install  them,  the  merchants  put  them 
in  by  private  subscription.  The  open 
arc  lamp  is  a  back  number,  and  in  many 
cases  the  enclosed  arc,  once  so  universal, 
is  giving  place  to  magnetite  or  flaming 
arcs,  or  to  clusters  of  tungsten  lamps  on 
ornamental  poles.  The  old,  severely 
plain  iron  or  wooden  pole  is  rapidly 
giving  way  to  the  artistic  post,  and  there 
is  a  strong  tendency  to  recognise  the 
artistic  as  well  as  the.  utilitarian. 

While  much  publicity  is  being  secured 
to  ornamental  lighting,  the  majority 
of  the  business,  however,  has  been  con- 
nected with  the  ordinary  street  lighting, 
which  is,  in  the  electric  field,  practically 
working  in  the  direction  of  the  use  of 
the  luminous  arc  lamp,  and  the  tung- 
sten filament  incandescent  lamp.  The 
increased  standard  of  general  street 
lighting  has  been  largely  accelerated 
by  the  reduced  cost  of  light,  and  while 
it  has  taken  on  no  distinctively  new- 
form,  the  standard  of  lumination  intensity 
(not  necessarily  size  of  units)  has  been 
raised  very  considerably. 

An  interesting  test  was  made  in 
Switzerland  to  find  the  relative  advan- 
tages of  arc  and  metallic-filament 
incandescent  electric  lamps.     Two  streets 
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of  equal  length  were  lighted  with  10- 
ampere  electric  lamps  and  500-candle 
incandescent  lamps  respectively.  The 
choice  between  the  two  forms  of  lighting 
was  left  to  29  trolley  car  motormen. 
Of  these  25  favoured  the  metallic- 
filament  lamp  on  account  of  lessened 
glare  and  irritation  to  the  eyes.104 
The  mercury-vapour  lamp  has  been 
suggested  as  a  street  lighting  unit, 
but  thus  far  its  use  for  this  purpose  has 
been  hardly  more  than  a  suggestion, 
although  in  one  city  lighted  by  a  municipal 
electric  plant,  a  group  <>f  merchants 
installed  si x  quartz  tube  lamps  to  show 
by  contrast  the  poor  character  of  the 
general  street  lighting. 

During  a  "  street  show "  in  one  of 
our  large  cities,  ornamental  pillars  each 
carrvimr  three  electric  light  globes  were 
ted.  Panels  in  these  columns  were 
made  transparent  by  making  them  of 
wire  netting  and  coating  them  with 
varnish  of  various  colours,  giving  the 
effect,  when  lighted  from  the  inside, 
of  art  Blase.106 

In  the  ornamental  lighting  system, 
it  is  frequently  desirable  to  turn  off  the 
lamps  without  affecting  the  rest  of  the 
<  in  nit.  This  is  done  in  at  least  three 
towns  by  various  systems  of  pilot  wires 
and  magnet  switches  centering  at  the 
central  station  or  other  convenienl 
point.106,  '"T,  108  In  this  connection 
may  be  noted  a  method  of  controlling 
from  the  central  station  switches  on  a 
network  by  superimposing  a  ripple  on 
the  regular  voltage.  *M  In  another 
town  a  switchboard  has  been  placed  in 
the  office  of  the  chief  of  police  so  that  in 
case  of  burglary  or  fire  alum  after  the 
regular  tii f  shutting  off.  the  orna- 
mental •  item  "f  itreel  lighting  may  be 
turned  on.1 1" 

An  unfortunate  dispute  has  arisen 
in  one  oi  the  large  cities  of  England 
over  the  relative  merits  of  high  pressure 
and  naming  are  lamps.  Two  streets 
were  lighted  by  the  rival  illuminants 
and   experts   representing   each   of   the 
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industries  made  illumination  measure- 
ments and  prepared  reports.  The  tests 
were  entirely  in  favour  of  the  electric 
lamps,  but  the  fact  was  brought  out  that 
the  gas  lamps  were  improperly  adjusted 
and  installed,  so  that  no  conclusions 
could  be  drawn  as  to  the  relative  merits 
of  the  two  systems.  The  whole  affair 
caused  much  argument  and  a  good  deal 
of  acrimonious  discussion  on  the  part 
of  the  advocates  of  the  two 
systems.111,  X1  2 

Gas  street  lighting  has  made  great 
strides  in  both  England  and  Continental 
Europe,  where  high  pressure  lighting  is 
in  great  favour.  Automatic  lighting 
of  gas  lamps  is  also  making  rapid  progress 
on  the  other  side  of  the  Atlantic,  the 
lamps  in  a  large  number  of  towns  being 
equipped  with  these  appliances.  Two 
systems  of  automatic  lighters  are  in 
extensive  use,  one  being  operated  by  a 
momentary  addition  to  th"  street  main 
pressure  and  the  other  by  means  of  a 
clock  arrangement  on  each  post  so  that 
the  lamps  operate  individually  and 
independently.  Highly     encouraging 

reports  as  to  the  satisfactory  and 
economical  working  of  these  systems 
have  been  made. 

In  this  country  street  lighting  by  gas, 
while  making  steady  progress,  has  not 
experienced  the  rapid  growth  that  is  so 
marked  abroad.  Automatic  lighting  has 
not  as  vet  obtained  a  foothold  here, 
and  except  for  two  minor  installations, 
there  is  no  high-pressure  street  lighting. 
Another  difference  between  European 
and  American  practise  is  that  abroad 
inverted     burners    are    becoming     the 

Universal  practise,  while  here,  except 
for  a  two  mantle  150  candle-power  lamp, 
the  inverted  burner  is  not  used. 

Ornamental  street  lighting  by  gas 
is  spreading  a  number  of  prominent 
installations  having  been  made. 

It  may  1 f  interest  to  note  that  one 

of  our  public  utility  commissions,  which 
had  Keen  investigating  the  street  lighting 
in  a  large  city  of  the  State,  recommended 
that  the  city  employ  an  illuminating 
engineer,  to  be  retained  permanently 
if  possible,  for  the  purpose  of  selecting 
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the  type  of  lamps  to  be  used  and  to  fix 
their   location. 113 

Increased  interest  in  street  lighting 
does  not  seem  to  be  unusual,  however, 
as  a  recent  item  in  a  French  technical 
journal  contains  the  statement  that  in 
that  country,  out  of  10,000  villages 
or  communes  of  more  than  1,000 
inhabitants,  6,000  are  without  public 
lighting.114 

Fixtures,  Globes  and  Reflectors. 

Architects  and  decorators  are  realising 
more  and  more  the  importance  of 
Artistic  and  appropriate  gas  and  electric 
lighting  fixtures,  and  new  designs  adapted 
to  all  conditions  are  daily  appearing  on  the 
market.  One  type  that  is  especially 
popular  just  now  is  the  "  shower " 
chandelier,  and  designs  of  great  beauty 
have  been  brought  out.  Another  new 
•design  is  an  indirect  lighting  portable 
which  may  be  used  as  an  ornamental 
table  light.115  Still  another  fixture 
designed  to  give  a  strong  concentrated 
light  for  fine  work  consists  of  a  small 
reflector  socket  carrying  a  tungsten 
lamp  and  welded  to  substantial  brass 
tube  bent  so  as  to  fit  closely  the  body 
of  the  machine  in  connection  with  which 
it  is  to  be  used.  This  tube  is  securely 
fastened  to  the  machine  and  becomes 
practically  part  of  it.116 

A  novel  fixture  has  been  installed  in  the 
rotunda  of  one  of  our  State  buildings, 
and  is  probably  the  largest  chandelier 
ever  built.  The  fixture  body  is  over 
sixteen  feet  high  and  is  suspended  by 
a  chain  seventy-two  feet  long,  consisting 
of  twelve-foot  links  containing  special 
tubular  tungsten  lamps  to  give  the  effect 
of  a  string  of  light,  the  joints  in  the  chain 
being  provided  with  ball  lamps  in 
decorative  design.  The  fixture  itself 
is  finished  in  composition  silver  leaf. 
Tn  some  of  the  reading  rooms  of  the 
same  building  indirect  lighting  has  been 
used  with  the  bottoms  of  the  basins  made 
of  pink  Georgia  marble,  thus  producing 
very  beautiful  effects.  The  general 
Illumination  of  these  rooms  is  low,  and 
•so  each  table  is  provided  with  reading 

"3 Electrical  World,  January  18th,  1913. 
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lights  designed  by  actually  placing  an 
individual  at  the  table  with  a  book 
and  adjusting  the  lamp  for  his  comfort. 

In  another  installation  in  an  office 
building  an  attempt  was  made  to 
reproduce  artificial  daylight  through  a 
false  skylight  matching  the  colour 
received  through  an  actual  skylight  in  an 
adjoining  room.  The  lighting  is  so 
arranged  that  at  night,  when  artificial 
light  is  used,  the  colour  of  the  illumination 
will  be  adjusted  to  match  the  artificial 
lighting;. 

In  connection  with  the  use  of  marble 
for  diffusing  material  noted  above,  it  is 
reported  that  patents  have  been  taken  out 
in  Germany  for  using  marble  instead  of 
glass.  Marble  is  planed  down  until 
it  became  translucent  and  different 
intensities  of  light  were  shown  from 
behind.  The  effect  obtained  was  that 
the  illumination  was  hardly  distinguish- 
able from  daylight,  and  it  was  difficult 
to  realise  that  the  room  was  artificially 
lighted.117 

Under  this  head  might  be  mentioned 
efforts  recently  made  to  increase  the 
brilliancy  of  moving  pictures.  The  avail- 
able sources  of  light  having  about  reached 
the  limit  of  their  intensity,  the  reflecting 
power  of  the  screens  is  now  receiving 
attention.  The  early  muslin  screens  were 
replaced  with  canvas  coated  with  a  layer 
of  white  ;  ground  glass,  which  was  next 
tried,  was  found  too  fragile,  and  was  in 
turn  replaced  by  a  fabric  coated  with 
aluminum  powder  giving  a  screen  pre- 
senting a  silvery  surface  of  great 
uniformity.  The  new  screen  is  3.7 
times  as  luminous  as  the  muslin.118 

An  investigator  conducted  a  series  of 
tests  to  determine  the  distribution  of 
light  in  an  ordinary  room.  Under  the 
conditions  of  the  test  it  was  found  that 
the  light  was  strongest  in  the  upper 
and  lower  part  of  the  room  and  less  intense 
throughout  the  middle  portion.  Working 
on  this  idea,  a  translucent  screen  was 
made  in  the  form  of  a  vertical  half 
cylinder  placed  close  to  the  wall ; 
between  it  and  the  wall  was  set  the  light 
source.  Measurement  of  the  light  dis- 
tribution under  these  conditions  showed 
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that  it  was  almost  identical  with  that 
obtained  from  daylight.119 

About  the  first  of  last  year  a  screen  was 
brought  out  which  filtered  the  rays  of  the 
electric  arc  light  in  such  a  proportion 
that  those  rays  passing  through  it  formed 
a  true  daylight  colour.  This  was 
followed  a  short  time  ago  by  a  similar 
screen  for  the  incandescent  gas  lamp. 
The  resulting  light  is  a  perfect  match 
for  average  daylight,  and  by  it  colours 
may  be  judged  with  perfect  accuracy.120 

Physics. 

Previous  determinations  of  the  constant 
•  if  the  Stefan-Boltzmann  law  of  radiation 
vary  from  5.3  to  6.5.  During  the  past 
year,  two  independent  investigations 
were  made  bom  which  new  figures  for 
the  constant  were  derived.121,  '-- 

Another  investigator  describes  experi- 
ments Bhowing  the  deviation  from  Lam- 
bert's cosine  law  of  tungsten  and  carbon 
at  glowing  temperatures.  It  was  fouj  1 
that  the  brightness  oi  tungsten,  beginning 
with  normal  emission,  increases  with  the 
angle  of  omission,  reaches  a  maximum  at. 
about  75°,  and  for  larger  angles  diminished 
rapidly.  The  brightness  of  carbon,  be- 
ginniTtg  with  normal  emission,  decn 
with  increasing  angle  of  emission,  t  be  rate 
of  decrease  increasing  with  the  undo. 
The  nlative  brightness  variations  for 
tungsten  at  the  higher  of  the  two  tem- 
jieratures  chosen  are  about  20  or  26  per 
cent,  greater  than  the  corresponding 
variations  for  the  lower  temperature.  No 
definite  change  was  found  for  carbon.1  -! 
An  experimental  lecture  was  delivered 
late  last  spring  before  a  European  society 
on  the  relations  between  Bpe<  tral  analysis 
and  the  electronic  theory.  The  funda- 
mental point  was  that  what  oscillates  in 
tight  i^  nothing  but  electrons.  The 
lecturer  also  discussed  optical  resonance 
a  deduced  from  the  theory  "f  electrons 
and  the  Zeeman  phenomenon.1*4 

Legislation. 
An  appreciation  of  the  importance  of 

proper    ill wniina t i< -n    is    growing    on    the 

1  ^Titwsvi  TK'V-      Illuminatiii'       I 
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legislative  bodies  of  different  countries, 
and  investigations  are  being  held  and  law3 
passed  governing  particularly  the  lighting 
of  factories  and  workshops.  In  Holland, 
the  law  specifies  that  the  employment  of 
women  and  young  children  is  forbidden 
in  works  in  which  artificial  light  is 
normallv  required  between  9  a.m.  and 
3  p.m.  An  illumination  of  l\  foot-candles 
is  specified  as  the  minimum  for  certain 
processes  exceptionally  trying  to  the  i 
and  a  minimum  of  one  foot-candle  in  less 
exacting  occupations.  l-'j 

In  England,  a  special  committee  has 
been  appointed  by  the  Home  Secretary 
to  inquire  into  conditions  necessary  for 
adequate  ami  suitable  lighting  of  fact- 
ories, and  in  France  the  question  has 
been  under  discussion  for  about  two 
years.126,  l-~ 

In  our  own  country  the  New  York 
Factory  Investigating  Commist 
has  been  studying  the  lighting  of  work- 
shops  for  two  years,18*,  l*9,  130  and  a 
bill  has  been  drafted  with  the  aid  of  a 
committee  from  this  Society  for  its 
regulation.  The  Industrial  Commission 
of  Wisconsin  last  January  issued  its 
genera]  order  on  sanitation  which  included 
ventilation  and  shop  lighting.  This  ord<  r 
provides  for  daylight  illumination  and 
specifies  the  minimum  illumination  under 
different  conditions.1' ' 

Photography  in  Illuminating 
Engineering. 

An   interesting  lectun             lelivered 
not    long  ago   illustrating  the   value 
photography  in  illuminating  engu ring. 

The  speaker  laid   stress  on   the  difficulty 

of  obtaining  good  photographs  by  artifi- 
cial light,  and  said  that  there  was  little 

information    available    as    to    what     the 
we  OUght    to  be  or  how    to  allow 

the  actinic  values  "f  the  different  kind 

light.      The     twu     essentials     in     a     good 
photograph    of    an    installation    are    that 

the    ilium    shall    appear   exactly    as    it 
really  is  by  artificial  light,  and  that  the 
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positions  and  natural  appearance  of  the 
fixtures  shall  be  shown  without  halation 
or  distortion.  The  lecturer  believes  that 
the  ideal  way  to  preserve  a  good  re- 
cord of  lighting  installations  is  to  have 
a  really  good  photograph  showing  the 
actual  installation  as  it  appeared  to  the 
eye  and  also  data  on  intensity  of  illumin- 
ation.132 

In  another  lecture  on  photography,  by 
invisible  light,  the  speaker  said  that  the 
longest  infra  red  rays  thus  far  measured 
(those  of  the  quartz)  have  a  wave-length 
of  0.3  mm.,  while  the  shortest  electrical 
waves  observed  are  2  mm.  in  length, 
indicating  a  brief  undiscovered  gap 
between  the  two  sets  of  phenomena.  The 
lecturer  showed  ultra-violet  photographs 
of  the  invisible  electronic  discharge  which 
proceeds  from  the  ordinary  electric  arc 
and  not  detectable  to  the  eye.  A  current 
of  air  diminishes  the  intensity  of  this 
discharge  within  its  own  range,  but  does 
not  affect  the  streamers  beyond.  The 
ultra-violet  photographs  presented  were 
most  interesting  in  showing  the  diffusion 
of  the  ultra-violet  shadows  even  in  full 
sunshine.  Ordinary  glass  is  practically 
opaque  to  light  of  this  short  wave-length, 
while  the  pigment  "  Chinese  white  " 
appears  black  under  its  illumination. 
The  lecturer's  lunar  photographs  also 
show  hitherto  invisible  patches  of  hetero- 
geneous material  near  one  of  the  craters 
indicating  strongly  the  possibility  of 
sulphur  deposits  and  so  contributing  to 
the  evidence  of  their  volcanic  origin.  The 
infra-red  landscape  views  were  remark- 
able for  their  black  skies  and  strong 
shadows  and  for  the  snowy  whiteness 
with  which  the  green  foliage  appears, 
owing  to  the  deep-red  component  of  its 
chlorophyl  colouring  matters.133 

Illumination  Measurements  and 
Calculations. 

Some  study  has  been  put  upon  methods 
of  determining  and  calculating  illumin- 
ation  under   various   conditions,   and   a 

132 Illuminating  Engineer  (London),  December, 
1912. 
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number  of  ways  of  shortening  and 
simplifying  existing  means  have  been 
put  forth.  One  writer  suggests  that  if 
a  curve  be  plotted  in  which  the  y-axis, 
corresponding  to  the  relation  of  the 
intensities  of  the  fights,  be  divided  to  a 
logarithmic  scale,  and  the  x-axis,  corre- 
sponding to  the  distance  from  one  of  the 
lights  to  the  screen,  be  divided  to  a 
natural  scale,  the  resulting  curve  will 
have  a  much  more  useful  character  than 
if  drawn  on  ordinary  graph  paper.13* 

A  method  has  been  worked  out  for 
determining  the  illumination  at  any 
point  on  a  flat  surface  illuminated  by  a 
source  above  it.  :  The  method  consists  in 
dividing  up  the  surface  into  areas  each 
corresponding  with  a  unit  solid  angle. 
By  means  of  the  formulae  and  tables 
given,  the  illumination  can  be  calculated 
more  exactly  than  by  the  approximate 
methods  generally  employed.135 

One  author  criticises  the  present  method 
of  laying  out  the  light  distribution  curves 
of  any  source,  and  recommends  an 
illumination  distribution  curve  in  which 
the  lengths  of  the  polar  ordinates  are 
proportional  to  the  product  of  the 
intensities  into  the  areas  of  the  zones  in 
which  the  rays  are  taken.  The  same 
writer  calls  attention  to  the  fact  that  an 
error  is  introduced  in  the  illumination 
measurements  by  neglecting  the  more  or 
less  efficient  utilization  of  the  reflected 
light  according  to  the  angle  of  emission 
from  the  light  source.136 

Respectfully  submitted, 

F.  N.  Morton,  Chairman, 

F.  E.  Cady, 
E.  L.  Elliott, 

G.  L.  Hunter, 
S.  G.  Rhodes, 
Frank  E.  Wallis, 
W.  R.  Burrows, 
Dr.  F.  Park  Lewis, 
T.  J.  Litle, 
Bassett  Jones,  Jr. 
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STATISTICS   ON   THE   LIGHTING   ART. 

Presidential  Address  delivered  by  Mr.  P.  S.  Millar  before  the  Amerii  ax 
Illuminating  Engineering  Society. 


Year. 

1906 
[907 
L908 
1909 


In  his  address  Mr.  Millar  made  a  Burvey  of 
modern  lighting  conditions,  showing  how 
such  factors  as  the  intensity  of  illumina- 
tion, direction  of  light,  colour,  steadi 
&c,  are  now  being  taken  into  account. 
In  the  course  of  his  address  he  gives  the 
Its  of  a  number  of  inquiries  that  have 
been  sent  out  to  manufacturers  dealing 
with  such  subjects.  The  country  was 
divided  into  areas  of  approximately 
1,000,000  population  each,  and,  bo  far 
as  practicable,  lists  of  questions  were 
sent  to  possible  sources  of  information 
in  each  section  of  one  million  popu- 
lation. In  all  there  were  128  quesl 
many  being  duplicates  of  questions 
appearing  <>u  other  Bheets.  Approxi- 
mately, 1,750  lists  of  questions  were 
issued. 

It  is  interesting  to  observe  that  the 
standard  of  illumination  has  increased 
very  considerably  during  recenl  •• 
Data  received  from  manufacturers  of 
electric  incandescent  lamps  shows  that 
the    average    candle-power    of     lamps 
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supplied  has  altered  in  accordance  with, 
the  following  table  in  the  column. 


Approx.  average 
candle-power  of  all   Year, 
incandescent 
lamps  sold. 

18  L910 

19  mil 

21  1912 


Approx.  average 

candle-power  of  all 

incandescent 

1  a  1 1 1 1  >~  sold. 

■2:> 
..  26 
. .       29 


.-; 


1913  (eet'm't'd)  32 


In  many  cases  increase  of  illumination 
in  one  direction  has  made  necessary  a 
corresponding  development  in  another. 
For  example,  the  "  white  way  "'  system 
of  lighting  has  made  it  necessary  for  shop 
windows  to  increase  their  illumination 
substantially.  Otherwise  the  streel  would 
have  a  greater  brightness  than  the 
windows  which  would  naturally  prejudice 
their  value  as  an  ad'  i  rtisement 

It    is   only    quite    recently    that    any 
systematic   records   of   the   intensity 
illumination  have  been  kept.     It  appears 
however,     that      a     tolerably     complete 
record  has  been  kept  of  the  lighting  of 

railway  ears  ;  and  that  m  eases  where  the 
illumination  has  not  been  measured  a 
knowledge  of  the  type  (»f  lamp  employed 

enables  one  to  calculate  what  the  approxi- 
mate value  must  have  been.     .Mr.  Millar 
its  the  following  record: — 


A  v 

I    ntul 

1        Had  <liiriii'j 

1  >    •  ript i« «n  of   1  llumiii.uit ~. 

dies 
SO  ins. 

abev'   l 

1850-1875   .. 

oil  lamps — 

*J  wicks  feeding  one  flame 

06 

Annular   wick 

10 

1875-1'JOO  .. 

Pintscb  <jas — 

1    fish-tail    flames 

IB 

1  mantle  cluster   . . 

1  66 

1880-1900  .. 

<  lai  buretted  gasoline 

•  .litre  draught 

1-3 

l'.MHI    to    date 

Bid  trie — 

BO-watt  opal-tip  lamps  and  flat  reflecton 

11 

.'in  «.iti    ile. ii'    lamps    and    satin    finish 

bowl 

reflei 

30 

THE  ILLUMINATING  ENGINEER  (march) 


115 


In  the  same  way  the  author  tabulates 
a  few  values  which  are  put  forward  as 
representatives  of  the  conditions  of 
illumination  in  modern  streets,  shops, 
factories,  &c,  though  naturally  such 
figures  are  put  forward  with  some 
reserve  : — 


with  modern  illuminants  :  ratio  of  cost 
of  artificial  lighting  to  total  cost  of 
output,  exclusive  of  selling  expenses, 
one-third  to  one-half  of  1  per  cent. 

Large  retail  mercantile  establishments  : 
ratio  of  total  lighting  cost  to  total  sales, 
probably  less  than  1  per  cent. 


Typical  Intensities  of  Artificial  Illumination. 


Class. 


As  Measured  through. 


Street  Lighting  : 
Principal   streets   in 
cities 

Important   side 
streets 

Residence  streets  . . 

Store  lighting 

Show-window   light- 
ing .. 
Factory  lighting    . . 

Office  lighting 

Residence  lighting 

Railway  car  lighting 


Horizontal     plane      of     street 
surface 

Horizontal      plane      of     street 

surface 
Horizontal      plane      of      street 

surface 
Horizontal   plane   30  in.    above 

floor 

Plane  of  trim 

Horizontal   plane   30  in.   above 

floor 
Horizontal   plane   30  in.    above 

floor 
Horizontal   plane   30  in.   above 

floor 
Horizontal   plane   30  in.    above 

floor   . . 


Foo  -candles. 


Average 


0-4 

0-15 
0-04 

4 
18 

3 

3 

1-5 

2 


Range. 


0-25 

2-0 

0-1 

025 

0-01 

010 

2-6 

— 

12-25 

— 

2-6 

— 

2-4 

1-3 

1-3 

— 

Mr.  Millar  estimates  that  only  15—25 
per  cent,  of  stores  and  offices  in  America 
employ  illuminants  without  auxiliaries 
of  some  kind  ;  in  quite  65  per  cent,  of  all 
installations  some  device  is  used  to  direct 
the  light  where  it  is  most  needed. 

Statistics  on  Cost    of   Lighting. 

Small  wage -earners'  homt^  :  ratio  of 
cost  of  lighting  to  total  income,  1  per  cent. 

Well-conducted  large  manufacturing 
establishments,    which    are    well    lighted 


Small  stores  :  ratio  of  total  lighting 
cost  to  total  sales,  2  per  cent. 

Modern  loft  buildings  :  i  to  2  per 
cent. 

Street  lighting  appropriations  by 
municipalities  are  of  the  order  of  60  cents 
to  $1  per  inhabitant  per  year. 

In  comparison  with  the  benefits  con- 
ferred in  added  commercial  advantages 
and  extended  opportunities  in  education, 
social  life  and  recreation,  the  cost  of 
artificial  lighting  is  remarkably  low. 


116 


THE  ILLUMINATING  ENGINEER  (march) 


THE  LIGHTING  OF  LONDON. 


A  paper  on  the  above  subject  was 
read  by  .Mr.  Leon  Gaster  at  a  meeting 
of  the  London  Society,  held  at  the  Koyal 
doited  Services  Institution,  Whitehall, 
S.W..  on  February  loth.  CoL  R.  E. 
Crompton.  C.B.,  Consulting  Engineer  to 
the  Road  Board,  was  in  the  chair.  In 
the  following  pages  we  print  a  summary 
of  this  paper. 

Mr.  A.  P.  Trotter,  in  opening  the 
discussion,  complimented  Mr.  Caster  on 
his  work  in  connection  witli  the  Illumin- 
ating Engineering  Society.  His  own 
experience  went  hark  to  the  early  day.-. 
when  he  firsl  me1  Colonel  Crompton  at 
tli--  Paris  Exhibition  in  1881.  Sir  Win. 
Preece  was  among  the  first  to  recognise 
thai  it  was  the  illumination  of  the  Btreets 
that  was  required  irrespective  of  whether 
few  or  many  lamp-  w.-p-  employed,  and 
to  invent  an  inst rument  for  measuring 
illumination. 

Mr.  Trotter  then  referred  to  the  recent 
Work  of  the  Joint  ( 'ommittee  on  1  he  St  reel 
Lighting  Specification  and  described  how 
a  judgmenl  of  the  lighting  of  streets, 
classified  in  terms  of  the  minimum  illumin- 
ation, had  been  Found  t<>  !>r  in  exact 
tnenl  with  the  impressions  of  a 
number  of  expert  borough  engineers. 

Mr.  Frank  Caii.kv  (City  of  London 
Electric  Supply  Go.)  remarked  that  the 
paper  had  shown,  mosl  graphically,  the 
nnprovemenl  in  public  lighting  during 
recent  years.  The  City  of  London  had 
set  a  good  example  to  the  rest  of  the 
Metropolis,  bul  there  were  -till  many 
streets  insufficiently  lighted.  It  was  also 
neooutiaiy  to  use  modern  illuminants 
wisely,  smoe  their  high  intrinsic  brilliancy 
might  become  a  danger. 

In  conclusion,  Mr.  Bailey  expressed  his 
regret  that  some  of  the  beautiful  statues 
in  London  and  also  the  stained  glass 
windows  in  some  of  the  churches   were 

not   illuminated   at    night. 

Mr.  <  it  \s.  .\.  I '.  \kik  i  Electrical 
Engineer  to  the  L. C.C.)  -aid  that  in  the 
main,  the  street  lighting  in  London  to-day 
was  good  and  it  improved  from  time  to 

time  as  new  and  more  efficient  illuminants 
were    introduced.      The   problem    W8S   one 

of  £  h.  d.  Some  local  authorities  had  -.■ 
many  other  items  to  consider  besid  - 
the  Lighting,  that  they  could  not  provide 

the  same  illumination  as  in  more  wealthy 
districts.     With  regard  to  the  •* grading 


of  the  lighting  in  streets,  he  agreed 
that  Bpecial  illumination  would  often  1m- 
necessary  at  street  corners  and  busy 
crossings. 

The  Chairman,  after  complimenting 
Mr.  Gaster  on  his  paper,  agreed  that  the 
lighting  of  the  streets  could  be  stand- 
ardised  With  great  advantage,  and  that 
the  placing  of  very  bright  sources  outside 
shops  at  a  low  level  should  be  die* 
couiaL'ed.  But  he  was  not  in  favour  of 
London  being  lighted  from  one  central 
source  of  supply  in  view  of  the  immense 
area  to  be  covered.  The  various  districts 
should  be  lighted  separately  so  that  any 
possible  failure  would  not  affect  the  whole 
city,  but  only  one  portion.  However,  he 
■  d  that  eight  or  ten  centre-  of  supply 
would  be  sufficient  and  that  thirty  were 
no  doubt    too  many. 

It  should  lie  recognised  that  the  Borough 
Councils, although  met  by  difficulties,  had 

not  done  their  work  badly.  Taken  as  a 
whole  the  lighting  of  London  was  satis- 
factory, and  he  was  proud  of  what  had 
been  done  by  hi>  city  in  that  respect. 

Mr.  LEON  GaSTKB,  in  reply,  expressed 
his  appreciation  of  the  kind  rem. irks  on 
the  work  of  the  IlluminatinLr  Engineering 

Society.      He   wished    to   make   it    clear  to 

the  Chairman  that  his  proposal  for  the 
central  control  of  the  Mgn+*"g  of  London 

referred  to  the  treatment  <.t'  the  illumin- 
ation rather  than  to  the  electrical  supply. 

As   regards  the   Borough  Councils,   he 

did   not    mean    to    infer   that    they  did    not 

do  their  best  in  the  circumstances.     Bui 

the    Councils    had    BO    many    other    duties 

to  perform  that  they  naturally  could  not 
make  a  Bpecial  study  of  illumination  ; 
and  therefor  the  Lighting  of  London  would 
be  still  done  Letter  if  it  were  handled 
Scientifically  by  B  central  authority.      lb- 

hoped  the  Chairman   would    agree   with 

him  that  experts  On  illumination,  who 
maintained     an     impartial    attitude    with 

regard  to  the  various  illuminants.  might 
be  of  great  assistance  to  the  Borough 
Councils. 

Good  liirht int»  was  an  asset  to  any  city. 
He  was  glad  to  think  that  London 
occupied  a  high  position  in  this  respect, 
bul    in  his  opinion  something  better  -'ill 

might  be  accomplished. 

A  cordial  vote  of  thank.-  to  Mr.  Gaster 
for  bis  paper  terminated  the  pro.  eedings. 
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the  servants  accompanying  the  venturous 
party  plunged  their  torches  on  their  safe 
return  home. 

Each  individual  party,  in  short,  did  its 

best  to  provide  sufficient  light  to  take  the 

place   of  public   illumination.     In  those 

days  the  streets  were  infested  with  gangs 

of  rowdies  and  were  in  a  most  unsafe 

condition,  and  the  history  of  the  last  few 

hundred  years  shows  how  improved  street 

illumination  has  gradually  brought  about 

the  present  state  of  comparative  security. 

The    fir.;t    attempt    at    regular    street 

lighting  in  London  appears  to  date  from 

1415,  when  Sir  Henry  Burton,0  then  Lord 

Mayor,  ordered  all  householders  to  hang 

out   lanterns    in    the    evenings    between 

All  Hallows  and  Candlemas,  a  practice 

which  they  were  obliged  to  follow  for 

upwards  of  three  hundred  years.     At  one 

period   every   householder   whose   house 

fronted  a  street  and  was  rented  at  £10 

per  annum  was  obliged,  under  a  penalty  of 

one  shilling,  to  hang  out  a  light  from 

six  to  eleven  on  every  dark  night  between 

September  29th  and  March  25th.     It  was 

not  until  1736  that  lighting  was  taken 

out  of  private  hands  and  the  organised 

service    passed    to    the    hands    of    the 

Common  Council  of  Ward.     Eventually 

the  business  of  lighting  seems  to  have 

fallen  into  the  hands  of  the  Commissioners 

of   Sewers.7     Indeed,  it  is  interesting  to 

notice  that  the  report  of  the  late  Sir  William 

Preece  on  the  Lighting  of  Some  Streets 

in   the   City   of   London   in    1883   came 

before  the  Select  Committee  of  this  body. 

In   fact,   the   idea   of  the   lighting   and 

cleansing  of  the  streets  seems  to  have 

often  been  connected  together,   and  in 

France,     La     Beynie,     the     celebrated 

Lieutenant    of    Police    in    the    reign    of 

Louis  XIV.,  adopted  as    his    motto  :— 

"  Nettete,    Clarte  et   Suretd"     Under   his 

supervision     remarkable     improvements 

were  made  in  the  year  1666,8  and    the 


Illumination,  alike  in  the  home  and 
in  the  streets  of  a  great  city,  exercises 
a  most  potent  influence  on  the  health, 
social  conditions,  and  general  welfare  of 
■its  people.  It  is  closely  connected  with 
the  planning  of  the  streets  and  buildings, 
and  with  many  problems  that  come 
under  the  supervision  of  municipal 
authorities.  Public  lighting,  therefore, 
is  a  subject  which  should  be  of  con- 
siderable interest  to  the  London  Society. 

In  this  paper  it  was  thought  advisable  to 
avoid  detailed  reference  to  many  technical 
matters  which  have  been  ably  dealt  with 
in  recent  papers  by  Messrs.  A.  P.  Trotter,1 
Haydn  T.  Harrison,2  J.  Abady,3  S.  L. 
Pearce  and  H.  A.  Batcliffe,4  and  others, 
before  various  societies. 

Similarly,  only  casual  reference  is  made 
to  another  matter  which  has  had  a  great 
influence  on  London's  lighting,  namely, 
the  way  a  city  is  governed  ;  this  subject 
will  be  discussed  by  the  London  Society 
later  on. 

Public  Lighting  in  Days  gone  by. 

Nowadays  quite  a  sharp  demarcation 
exists  between  public  and  private  lighting. 
But  in  the  olden  days  this  was  not  the 
-case.  In  the  Middle  Ages  any  party 
venturing  into  the  streets  by  night  was 
preceded  by  a  retainer  carrying  a 
flambeau,  and  the  "  link-boy  "  with  his 
torch  is  seen  at  work  in  many  prints  of 
a  much  later  date.5  There  are  still 
houses  in  London  whose  doorways  are 
ornamented  by  iron  funnels  into  which 

1  Standard  clauses  for  inclusion  in  a  specifi- 
-cation  on  Street  Lighting,  Ilium.  Eng.  (Lond.), 
May,  1913. 

2  Street  Lighting  by  Modern  Electric  Lamps. 
Paper  read  before  tbe  Institution  of  Electrical 
Engineers,  November  24th,  1910. 

3  Public  Lighting  from  a  Municipal  Stand- 
point. Paper  read  before  the  Institution  of  Gas 
Engineers,  June,  1910. 

4  Recent  Developments  in  the  Street  Lighting 
'of  Manchester,  Joum.  Inst,  of  Elec.  Engineers, 
Vol.  50,  p.  596,  1913. 

6  See  fectuM  by  W.  J.  liberty  before  the 
Illuminating  Engineering  Society,  Ilium.  Eng. 
•(Lond.),  April,  1913. 


allium.  Eng.  (Lond.),  Vol.   II.,  1909,  p.  87. 

tJUum.  Eng.,  Vol.  II..  1 '.»<)«).  p.  2^4. 

>  Ttefranoe.   Hisloire  dc    VEclairagc  des  Rues 


8  Defrance,  Hiatoire 

de  Paris. 
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King  ordered  a  medal  to  be  struck  in 
honour  of  the  improved  illumination. 

During  all  these  years  lighting  was 
carried  out  exclusively  by  oil  lamps.  The 
light  furnished  by  these  must  have  been 
exceedingly  feeble  in  comparison  with  the 
illuminants  of  present  times,  and  it  i< 
interesting  to  notice  how  this  stimulated 
ingenuity  in  making  the  very  best  use  of 
the  small  means  of  Light  available.  For 
example,  we  note  thai  about  the  year 
17G3,  a  certain  M.  Le  Fevre9  conceived 
an  idea  of  Lighting  the  whole  of  London 
by  means  of  a  powerful  lamp  placed 
inside  parabolic  reflectors  and  mounted 
at  the  t"].  "f  a  high  tower.      Many  of  the 

researches,  however,  had  a  truly  scientific 
basis.  In  a  booklet  issued  by  .1.  <;.  J.  B. 
Count  Thivelle  in  the  year  L800,  there  is 
a  reference  to  the  inefficient  character  of 
the  oil  lamps  in  bull's-eye  Lanterns 
placed  on  Westminster  Bridge.  He 
described  quite  a  number  of  ingenious 
devices  "employing  reflection  and  re- 
fraction "  f,,r  directing  the  rays  of  Lighl 
on  the  surface  of  the  street.  Commenting 
on  the  street  lamps  of  those  days  he 
remarks:  "The  result  is  that  Light  is 
thrown  upon  the  eyea  of  the  passengers 

without    illuminating  the  streets.  Since UO 

pari  of  the  pavement  receives  any 
benefit  from  the  effect  of  the  Light. 
.  .  .  The  ui most  degree  of  perfection 
would  be  attained  if  the  whole  pavement 

and  streets  could  be  illuminated  without 
our  perceiving  from  whence  the  light 
proceeds." 

The  great  chemist  Lavoisier,  who  was 
responsible  l"i'  the  design  of  many  of  the 
improved  street  Lamps  using  reflectors  in 
Paris,  was  struck  by  the  same  defect  in 
the  lighting  of  those  days.  The  acute 
comment    of   these   two  savants  that    the 

function  of  a  Btreet  lamp  is  to  illuminate 

the    pavement    and    not    to   shine    ill    the 
re-by,    mjght     be    taken    to 

heart  by  many  of  those  responsible  for 
street  Lighting  to-day. 

I'     is    difficult    to    say    with    ceitainty 

exactry  what  Lighl  was  yielded  by  these 
old  lamps,  but  it  is  staled  that  they  had 
usually  an  oil  flame  about  half  an  inch 
wide  and  that  they  were  placed  about 
I"  ft.  apart. 


n.uil.,,,,,,,  i  Magazi  .  1763. 


The  Coming  of  Gas  Lighting. 

This  was  the  state  of  things  when  gas. 
lighting  came  to  be  introduced  about 
the  beginning  of  the  last  century.  From 
the  records  of  those  times  we  find  some 
evidence  as  to  the  order  of  illumination 
provided.  For  example,  in  Pall  Mall, 
which  was  first  lighted  by  gas  about  18  '7. 
the  gas  burners  introduced  were  stated 
to  give  an  illuminating  power  equal  to 
about  3  c.p.  ;  and  even  this  was  con- 
sidered a  tremendous  improvement  upon 
what  had  heen  provided  before.  For 
example,  in  a  report  issued  at  that  period 
it  was  stated  that  the  new  lamps  were 
equivalent  to  eighteen  of  the  old  parish 
oil  lamps  :  according  to  this  rating  the  old 
oil  lamps  can  only  have  furnished  about 
one-sixth  of  a  candle-power.10  At  the 
present  day  Pall  Mall  is  Lighted  by  bigh- 
pressure  gas  lamps  estimated 
several  thousand  candle-power. 

Through   the   courtesy   of   the   South 

Metropolitan  Gas  Co.  I  have  obtained 
some  particulars  of  the  history  of  lighting 
in  their  ana.  h  appears  that  in  the 
period  I860  L878,  iron-tip  flat-flame 
burners  consuming  about    6—6     cub.   ft. 

of  gas  per  hour  and  yielding  approxi- 
mately 12  cp.  were  in  general  use  ; 
and  this  procedure  was  probably  charac- 
teristic ol  the  whole  of  London.  In  1878 
Steatite    burners    giving   about    L6   c.p. 

were  substituted,  and  at  a  later  period 
(18'.I5)     two     burners,     or     special     8 

burners  consuming  10  cub.  ft.  per  hour 
and  yielding  perhaps  30-    I"  o.p.,  were 

sometimes  used  on  refuges  and  in  impor- 
tant positions,    li  was  not  until  the  com 
mencement  of  the  twentieth  century  thai 

incandescent   burners  began  to  be  used. 

the   first    borough    to    install    these    being 

Camberwell,  In  L899.    These  were  No.  4 

burners  consuming  about  l.l  cub.  ft.  per 

hour  and  giving  50  C.p.  ;    for  side  M reels 

burners  giving  about  'J<>  c.p.  were  used, 

In  L900  incandescent  burners  were  intro- 
duced into  Lambeth,  and  in  other  districts 
shortly  after.  At  the  present  day  in- 
verted burners  are  \ cry  generally  used 
throughout  London,  and  many  streets 
Lighted  by  Low-pressure  contain  two 
burner-,  each  consuming  about  -1  cub.  ft. 
and  yielding  together  about  200  o.p. 

"'  s  •  u>  old  volume  in  the  London  Institution 
Library.     Ittmm.  Sng.,  VoL  III..  L910,  p.   iv 
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Mr.  Talbot,  the  Superintendent  of 
Outdoor  Lighting  to  the  South  Metro- 
politan Gas  Co.,  informs  me  that  the 
comparative  conditions  of  public  lighting 
in  the  district  of  that  company  in  1882 
and  at  the  end  of  1913  are  approximately 
as  follows  : — 


some  areas  where  not  so  much  progress 
has  been  made  ;  1882  is  the  date  at 
which  the  amalgamation  of  the  various 
companies  into  the  South  Metropolitan 
Gas  Co.  were  practically  complete.  It  is 
also  the  date  at  which  the  competition 
of  electricity  began  to  make  itself  felt. 


Public  Lighting  in  the  South  Metropolitan  Gas  Co.'s  District,  1882  to  1913. 


Date. 

No.  of  Burners. 

Total  candle-power 
(estimated). 

1882 

1913 

14,014  (flat-flame) 
24,560  (incandescent) 

175,175 
1,410,230 

A  calculation  shows  that,  in  spite  of  the 
candle-power  being  increased  about  eight 
times,  the  cost  to-day  would  presumably 
not  exceed  that  in  1882.  The  date  1882 
has  been  selected  as  giving  an  idea  of 
the  enormous  change  that  has  come  over 
public  lighting  in  the  last  thirty  years. 
No  doubt  in  many  streets  the  increase  is 
far  greater,  and  of  course  there  are  also 


It  will  be  observed  also  that  in  the  South 
Metropolitan  Gas  Co.'s  district  the  lighting 
is  carried  out  mainly  by  low-pressure 
(2 — 3").  But  if  we  were  to  take  such 
a  street  as  Whitehall,  using  high-prassure 
gas  lamps  and  lamps  giving  several 
thousand  candle-power,  the  difference 
would  be  still  greater.  We  might  sum- 
marise the  condition  of  public  lighting  by 


Fig.  1. — "Parade"  das  Lighting  :  Lewisham  lli.yh  Road. 
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gas  from  the  oil-lamps  period  up  to  the 
present  day  somewhat  as  follows  : — 


progress   in   illuminants   has   been   very 
great.     The  introduction  of  high-pressure 


Nature  of  Illuminant. 

Period. 

Public  lamps. 

•  onsumed 
cub.  ft.  p  r  hr. 

C  P              CR 

per  cub.  ft. 

Oil  lamps     . . 

u  ly  gas  burners 
Iron-tip  em  burners 

e  burners 
Bpe<  ial  Bray  and  Snag  burners    . . 
Incandescent    upright    (early   type)   low 

!>"  -me   . . 
I"'  "..I  Boenl  inverted  low  preesure 
Incandescent    inverted    high    pressure.. 

up  to  1800 
about    1810 

I860     1878 

1*78— 
1895 

I-:.'. 
1908—  I'M! 
1914 

3(?) 
5—8 

5—6 

in 

U 

■1\— 8 
4li  -70 

i-l(?) 
3 

12 

15 
30—40 

50 
-     ' 
2000— 
1,000 

KT) 

:i 
6 

11 

50—60 

An  jmportanl  point  to  notice  in  this 
table  i.  tli.ii  the  rate  of  prog 
become  increasingly  rapid  during  the  last 
few  jears.  Previous  to  1882  few  radical 
improvements  were  made  in  street  light- 
ing, which  remained  substantially  the 
same  many  years.     Bui  since   1900  the 


gas  has  added  immensely  to  the  brilliancy 
of  the  lighting  in  many  of  our  main 
streets.  I  am  informed  that  during  the 
last  ten  years  the  tot;.!  oandle-powex  of 
the  lamps  in  the  area  of  the  Gas  Light  and 
Coke  Co.  has  inn  eased  from  1,900.000  to 
4,300.000 — an  increase  of   over    125   per 


FlG.    2.      High-Pressure  U.i-  Lights  OOtside  the  Brixton  Town  Hall. 
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cent.  In  this  connection  I  might  refer 
to  an  excellent  paper  read  before  the 
Illuminating  Engineering  Society  in  191011 
by  Mr.  F.  W.  Goodenough,  who  has  been 
so  closely  associated  with  the  great 
progress  of  high-pressure  gas  in  the  Gas 
Light  and  Coke  Co.'s  area. 

Electric  Lighting. 

The  use  of  electricity  for  public  lighting 
in  London  seems  to  date  from  about  the 
year  1878,  when  several  experimental 
installations  were  attempted.  The  Chair- 
man of  to-night,  Colonel  Crompton,  was 
associated  with  some  of  the  very  earliest 
pioneering  work  in  this  direction.  In  1877 
he  lighted  his  own  factory  by  electricity, 
and  by  1878  he  was  already  constructing 
electric  arc  lamps  of  his  own  invention. 
In  1881  he  was  responsible  for  lighting 
several  railway  stations  by  electricity, 
and  about  the  same  year  the  Royal 
Courts  of  Justice  were  illuminated  by 
incandescent  lamps — one  of  the  first  large 
installations  of  this  kind  in  England. 

As  is  well  known,  some  experiments 
with  electric  Jablochkoff  arc  lamps  were 
carried  out  on  the  Embankment  about 
the  same  time.  Through  the  courtesy  of 
Mr.  Chas.  A.  Baker,  the  electrical  engineer 

Embankment  Lighting  (Westminster  to  Blackfriars  Bridge,  including 
Westminster  and  Waterloo  Bridges),  1882 — 1914. 


that  date  gave  only  about  2,720  c.p. 
The  arc  lamps  were  stated  to  give  about 
265  c.p.  each  (with  frosted  globes  probably 
absorbing  between  50—60  per  cent,  of  the 
light  of  the  arc)— a  light  which  to  the 
people  of  those  days  appeared  of  enor- 
mous brilliancy,  and  by  their  use  it  was 
estimated  that  the  candle-power  on  the 
Embankment  would  be  raised  to  about 
13,000  c.p. 

But  at  the  present  time,  when  the 
Embankment  is  lighted  mainly  by  modern 
flame  arc  lamps,  the  total  candle-power 
of  the  lamps  employed  is  estimated  to  be 
nearly  200,000  c.p.— i.e.,  about  75  times 
the  value  of  the  gas  lamps  originally  used 
about  32  years  ago  (1882).  Yet  the  cost 
is  probably  only  about  three  times  as. 
great  and  not  greatly  different  from  that 
estimated  for  the  13,000  c.p.  provided  by 
the  old  Jablockkoff  arcs. 

These  data  are  collected  in  tabular  form. 

A  very  interesting  glimpse  of  the  early 
state  of  electric  lighting  in  the  City  of 
London  is  also  gained  from  a  report 
presented  by  the  late  Sir  William  Preece 
to  the  Electric  Lighting  Committee  of  the 
Commissioners  of  Sewers  in  1883. 

In  many  respects  Sir  William  was 
remarkably  ahead  of  his  time.     In  his 


Total  cost 

Cost  per 

Date. 

Nature  and  No.  of  Lamps. 

Candle-power 

per  hour 

1.000  c.p. 

(total). 

(estimated). 

per  hour 

(estimated). 

(approx.) 

(approx.) 

1882 

Gas  (Flat  Flame)  222  lamps 

2,720 

3/- 

1/- 

1882 

Jablochkoff      Electric       Arc 
Lamps             . .                  50 
('Flame  Arcs      ..          ..     66) 
|      (Gilbert  and  Beck)            1 
1  Tungsten  Lamps        . .    140  ( 
\  Incandescent  Gas       . .      20  J 

13,250 

6/- 

5id. 

1914 

192,000 

10/- 

0£d. 

to  the  London  County  Council,  I  have 
had  access  to  some  reports  presented  to 
the  Metropolitan  Board  of  Works  in 
1879.12    It  appears  that  the  gas  lamps  of 

11  Recent  Progress  in  Gas  Lighting.  Ilium. 
Eng.  (Lond.),  Vol.  III.,  1914. 

12  Report  on  Experiments  with  the  Electric 
Light  on  the  Victoria  Embankment,  by  Sir 
J.  W.  Bazalgette,  C.B.,  Engineer,  and  T.  W. 
Keates,  Consulting  Chemist,  1879. 

Report  on  Victoria  Embankment  andWaterloo 
Bridge  Lighting,  by  Sir  J.  W.  Bazalgette,  C.B., 
1882. 


report  he  not  only  gives  the  candle-power 
of  the  lamps  but  calculated  the  actual 
illumination  on  the  street  surface.  He 
also  referred  to  the  possibilities  of  the 
"  dioptic  globes,"  invented  by  Mr.  A.  P. 
Trotter  about  that  time,  as  a  means  of 
distributing  the  light  in  the  streets  to 
better  advantage.  Here  we  see  an 
instance  of  how  far  Mr.  Trotter's  connec- 
tion with  illumination  goes  back  ;  in 
fact  he  was  one  of  the  pioneers  of  the 
subject  in  this  country. 
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It  is  interesting  to  notice  that  the 
maximum  illumination  in  the  cases  cited 
did  not  exceed  about  one-quarter  of  a  foot- 
candle,  while  the  minimum  was  often 
about  one-fiftieth  of  a  foot -candle — 
perhaps  one-tenth  of  what  one  would 
expect   in  a   well-lighted  street  to-day. 

From  this  report  it  would  appear  that 
the  usual  form  of  lighting  in  the  City  <>f 
London  area  at  that  date  consisted  of  gas 
lamps  consuming  about  5  cub.  ft.  of  gas 
per  hour,  and  giving  about  14  candle- 
power,  and  spaced  about  * '» f »  feet  apart. 

In  I**:;  the  earliest  experiments  with 
electric  incandescent  lamps  for  street- 
lighting  were  undertaken  in  Holborn 
Viaduct,  32  and  16-candle-power  lamps 
beinji  placed  on  posts  12  feel  high  and 
66  feet  apart.  Sir  William  also  describes 
some  experiments  with  electric  incan- 
descent lamps  in  Wimbledon,  then  still 
lighted  by  oil  lamps.  This  is  interesting 
as  showing  that  in  remote  parts  of  London 
oil  lamps  were  still  in  use  for  public 
lighting,  even  as  late  as  1883. 


article  in  the  Electrician1* states  that  in 
1910  1.897  feet  of  roadway  in  Cheapside 
were  illuminated  by  2.8IK)  candle-power 
Oliver  flame  arc  lamps.  Besides  being 
more  powerful  these  lamps  are  better 
placed  and  nearer  together  than  in  the 
old  days.  A  cough  calculation  shows  that 
the  total  light  provided  is  note  </>iitr  eight 
times    what   it   was  in    1V-"J  :    vet.  as  near 

as  oi  timate,  the  cost  is  probably 

about    the    same. 

Within    recent    rears    substantia]    in- 
creases   have    I n    made    in    the    light 

provided  in  many  London  streets.  Thus, 
in  High  Holborn  the  present  lamps  give 
approximately  ten  times  the  light  that 
prevailed  in  1900,  and  in  Fleet  Street  the 
total  candle-power  provided  was.  roughly, 
3,600  in  1905,  24,000  in  1908  (hig'h- 
pressure  gas  bracket  lights),  and  28,000  in 
1913  (high-pressure  gas  lights,  centrally 
suspended) — an  enormous  increase  for 
such  a  short  period  (eight  years  only). 
These  are  typical  examples,  and  serve  to 
show  the  progress  of  recent  years. 


n       —    •  J 

t 

• 

I 

Fig    3     Ni.^l't  view  of  Cheapside,  illuminated  by  Oliver  flame  arc-lamps. 


In    Cheapside,    at    the   date    of    this         In    most    oases,   owing   to   the   great 
report.    Brush    arc-lamps    giving    about     improvement  in  the  efficiency  of  artificial 

4(H)  c.])..   and    placed    150   ft.    apart.      An 


"Dec.  Kith  and  23rd,   1910. 
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illuminants,  these  large  increases  in 
candle-power  have  been  made  without 
great  expenditure.  I  have  already 
pointed  out  the  nature  of  progress  in  gas- 
lighting.  These  advances  were  accom- 
panied  step   by   step   by   corresponding 


five  years  as  much  as  5  c.p.  per  watt,  At 
the  present  moment  engineers  are  all 
interested  in  the  coining  of  a  new  form  of 
metallic  filament  lamp,  which  is  stated 
to  yield  as  much  as  2  c.p.  per  watt,  and 
it  is  probable  that  lamps  of  this  kind. 


STREET    LIGHTING    BY    GAS. 

1814  ...  1  C.P.  per  cub.  ft. 
1914  ...  60 
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4        - 
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Fig.  4. 


improvements  in  electric  lighting,  each 
new  development  calling  out  some  new 
effort  on  the  part  of  the  rival  illurujnant. 
Thus  the  progress  of  electric  lighting 
between  1880  and  1890  was  probably  in- 
directly responsible  for  the  coming  of  the 
incandescent  mantle,  about  1895.  Simi- 
larly, the  development  of  the  inverted 
mantle,  about  1905,  and  oE  high-pressure 
gas  lighting  a  little  later,  were  met  by 
the  invention  of  the  metallic  filament 
lamps  and  the  flame  arc  lamp.  Whereas 
with  the  old  carbon  filaments  one  could 
not,  in  the  best  circumstances,  obtain 
more  than  about  0*3  c.p.  per  watt,  with 
the  ordinary  metallic  filament  lamp  one 
can  get  about  0-75,  or  even,  in  the  higher 
candle-powers,  1  c.p.  per  watt.  Similarly, 
the  old  enclosed  arc  lamps  yielded  only 
0*5  c.p.,  the  best  ordinary  open  arc  lamps 
of  later  years  1  c.p.  per  watt,  but  the 
flame  arc"  lamps  developed  during  the  last 


yielding  2,000 — 3  000  candle-power,  may 
soon  be  in  common  use. 

While  the  flame  arcs,  like  the  high 
pressure  gas,  have  been  used  chiefly  for 
the  lighting  of  main  streets,  the  metallic- 
filament  lamps  have  been  widely  used  for 
side-street  lighting,  but  Holborn  provides 
an  instance  of  the  use  of  clusters  of 
several  metal  filament  lamps  for  main 
street  lighting. 

In  view  of  this  constant  improvement 
in  illuminants,  it  is  obvious  that  the 
nature  of  the  contract  entered  into  by  a 
municipality  for  street  lighting  is  an 
important  matter.  Not  infrequently  the 
existing  contract  has  tied  the  public  to  a 
certain  expenditure  of  energy  irrespective 
of  the  improvements  in  illuminants  that 
may  occur  meanwhile,  and  it  was  only 
when  the  contract  expires  t  hat  advantage 
of  such  improvements  could  be  taken.  ( )n 
the  other  hand,  in  some  cases,  as  in  the 
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Fig   !>. 


Night  view  of  Queen  Victoria  Street,  lighted  by  "  Staggered  "  Keith  high-pressure 

li^lit>  (one  of  the  Streets  most  recently  converted  in  the  City  of  London  area). 


Fig.  6     <  teford  street  lighted  by  Bzcello  Hamc  .ire  lamps,  mounted  two  on  a  post  and 

arranged  down  the  centre  of  the  road. 
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City  of  London,  a  special  clause  has  been 
inserted  providing  for  the  possibility  of 
changes  being  made  to  the  mutual 
advantage  of  the  company  and  the  public. 
On  these  points  more  will  be  said  later. 
For  the  moment  we  may  point  to  the 
City  of  London,  which  undertook  great 
improvements  towards  the  end  of  1911, 
as  an  instance  of  what  may  be  done  by 
taking  prompt  advantage  of  modern 
illuminants.  It  is  estimated  that  as  a 
result  of  these  improvements  the  total 
candle-power  in  the  City  area  for  both 
gas  and  electric  light,  will  be  increased 
by  no  less  than  600,000  candle-power  ; 
nevertheless  there  will  be  an  annual 
saving  in  expenditure  of  over  £6,000  per 
annum. 

Improved  Methods  of  Street  Lighting. 

At  the  present  time  one  of  the  most 
important  factors  in  street  lighting  is  the 
increased  speeding  up  of  traffic  and  the 
all-pervading  motor-vehicle.  In  order  to 
enable  drivers  to  steer  their  way  in 
London  traffic  they  must  be  able  to  see  a 
long  way  ahead,  and  an  adequate  illumin- 
ation is  desirable.  On  the  other  hand, 
people  are  beginning  to  ask  whether  this 
enormous  increase  in  light  is  not  some- 
times misapplied.  It  is  a  somewhat 
curious  fact  that  in  the  old  days  of  oil- 
lighting,  when  the  amount  of  illumination 
was  becoming  so  obviously  deficient  in 
the  busier  streets,  authorities  like  the 
great  chemist  Lavoisier  busied  themselves 
in  the  design  of  new  lanterns  which  would 
use  the  available  light  in  the  best  possible 
way.  The  tendency  at  that  time  was  in 
the  direction  of  screening  the  actual  lights 
from  the  eyes  of  drivers  and  pedestrians 
and  directing  most  of  the  light  on  the 
roadway. 

With  the  coming  of  more  abundant 
supplies  of  light,  people  seem  to  have 
become  more  careless  how  it  is  used. 
Most  thoughtful  observers  agree  that  the 
present  street  lights  err  on  the  side  of 
'  glare."  They  illuminate  the  pavement 
brightly,  but  they  also  throw  their  rays 
into  the  eyes  of  passers  by,  producing  an 
inconveniently  dazzling  effect.  Seeing 
how  rapidly  a  driver  of  a  motor-vehicle 
must  steer,  it  would  not  be  .urprising  if 
the  sudden  exposure  to  these  bright 
lights    were    sometimes   the  cause  of  an 


accident,  and,  as  a  matter  of  fact,  collisions 
have  occurred  which  were  ascribed  to  this 
cause.  No  doubt  before  long  enlightened 
public  opinion  will  insist  on  better 
methods  of  screening  public  lamps,  and 
on  their  use  high  up  at  a  reasonable 
distance  from  the  eye.  Sometimes  the 
glaring  effect  is  intensified  by  the  fact 
that  new  and  more  powerful  illuminants 
are  planted  on  lamp-posts  intended  in 
the  past  for  lamps  of  far  lower  brilliancy. 


Fig.  7.  —  Ornamental  standard  in  Trafalgar 
Square,  once  equipped  with  flat-flame 
burners  giving  about  120  c.p.,  now  carry- 
ing high-pressure  gas  lamps  giving  several 
thousand  candle-power.  It  is  suggested 
that  these  lamps,  being  at  such  a  low  level, 
should  preferably  be  screened  to  some 
extent  from  the  eyes  of  passers-by. 

As  an  instance  may  be  mentioned  the 
massive  three-light  post  on  the  island  in 
Trafalgar  Square.  In  the  past  the  light 
in  each  of  these  globes  came  from  a 
cluster  of  Sugg  flame-burners  giving 
perhaps  120  candle-power  ;  to-day,  2,0C0 
candle-power  high-pressure  gas  lamps 
have  been  substituted  in  each  lantern, 
and  this  powerful  light  is  concentrated 
within  a,  much  smaller  area  than  was  the 
case  with  the  old  flat-flame  burners. 
These  lamps,  it  may  lie  suggested,  would 
answer  their  purpose  better  if  the  direct 
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rays  were  screened  from  the  eyes  of 
passers-by.  Similar  considerations  apply 
to  the  use  of  powerful  hb_'h-pressure  gas 
lights  and  flame  arc  lamps  outside  shops. 
In  the  City  area  there  is  a  regulation 
requiring  these  lamps  to  be  screened  on 
the  Bide  being  the  street)  and  to  my 
mind  it  would  be  no  hardship  if  this 
regulation  were  extended  to  the  rest  <,f 
London.  Even  in  the  City  of  London 
tliis  requirement,  although  applied  strictly 
to  lamps  put  up  during  the  last  few  years, 
is  not  retrospective  :  so  that  one  still 
glaring  lamps  which   were  put  up  before 

the  date  of  this  regulation. 

Another  point  that  has  been  investi- 
gated in  some  Continental  cities  is  the 
effect  on  the  driver  of  a  motor-vehicle  of 
suddenly  emerging  from  a  comparatively 

dark   side-Mieet    into   the    full    light    of  a 

brightly  illuminated  main  thoroughfare. 
This  is  believed  to  have  a  distinctly 
dazzling  effect .  Accordingly  in  some . 
the  method  has  been  adopted  of  using 
lamps  of  progressively  increasing  candle- 
power  as  one  parses  from  the  more  remote 

portions  of  the  Bide-stree1  to  its  brightly 

lighted  termination.  In  this  way  one 
avoids  the  shock  of  passing  at   once  from 

dimly  lighted  surroundings  into  greal 
brightness,  and  the  eve  is  gradually 
accommodated  to  the  chai 

There  are  many  other  problems  in 
connection  with  the  arrangement  of  street 
laiii]i-.  .Much  has  been  made  of  the 
enormous  increase  in  candle-power  of 
recenl  years,  but,  as  pointed  out  above, 
it  is  most  important  that  this  lighl  should 
lie  properly  distributed  a  fact  which 
thoroughly  recognised  by  sir  William 
Preece  in  his  already  quoted  report. 
There  has  been  some  difference  of  opinion 
to  how  this  distribution  should  be 
accomplished,  but  it  Beems  now  to  he 
pretty  generally  agreed  that,  while  - 
lighl  should  he  allowed  to  illuminate  the 
houses  o!  .  ■       and    surioundiiiu 

that  they  are  not  iii  complete  shadow. 
most  of  1  he  light  should  be  directed  down- 
wards on  the  pavemenl  and  roadway. 
There  is  room  for  enterprise  in  the  design 
of  reflectors  more  perfectly  designed  to 
accomplish  this.  Similarly  most  people 
would  agree  that  the  illumination  along 
a  Btreel  should  he  fairly  uniform  and  not 
"patchy";  i.e.t  that  the  parts  of  the 
pavement   most   remote  from  the  lamps 


should  not  be  left  in  complete  darkness 
while  the  portions  near  them  be  extrava- 
gantly lighted.  To  accomplish  this, 
special  prismatic  globes  have  been 
designed  for  use  with  flame  arc  lamps 
(Mich  as  the  Excello  "dioptric  "  and  the 
prismatic  device  used  with  the  Oliver 
lamps  in  Cheapside)  which  deflect  the 
rays  of  light  in  such  a  way  as  to  increase 
the  intensity  on  these  more  remote 
portions  of  the  road.  At  present  the 
difficulty  is  to  accomplish  this  spreading 
of  the  light  without  increasing  the  effect 
of  glare  to  persons  approaching  the  lamps 
from  a    distance. 

The    question    of    providing    uniform 
illumination  is  closely  associated  with  the 
problem  whether  to  use   very  powerful 
lamps    high    up    or    lamps    of    mod. 
candle-power  at  more  frequent  intervals. 

The    latter    method,    though    more    usual 

in  side  streets  than  main  streets,  is  thoughl 

by  some  to  make  it  easier  to  provide 
uniform  illumination.  Lighting  of  this 
kind  approaches  more  closely  to  the 
distributed  oil-lighting  by  private  house- 
holders of  past  centuries. 

The  method  of  arranging  the  Lamps 
in  the  street  differs  according  to  the 
locality.  Oxford  Streel  is  lighted  by 
two  sets  of  flame  arc  lamps  mounted  on 

tall      central      posts.       Fleet       Street       was 

for  a  short  time  lighted  by  high  pressure 

lamps  attached  to  the  houses  by 
Brackets,  and  sonic  such  lights  are  still 
in  use.      Most  streets,  however,  are  lighted 

by    lamps    on    p  ggered       on 

either    side    of    the    roadway. 

The  growing  interest   in  slreet   lighting 

problems    led    tin-    City    Corporation    of 
London  in  [909  to  app  in?  a  deputation 
composed    of    members    of    tie 
Lighting  I  ee  to  visit  s  number  of 

Continental  cities. '<  many  of  which  I 
myself    VUited     afterwards     ill     the    same 

year.  They  came  back  impressed  with 
the  advantages  of  the  methi  d  of '"  central 
suspension  "  (lamps  slung  on  wires  span- 
ning the  roadway),  and  reported: — 

1 1 )  That     wherever    possible     st  i  • 
should  be  lighted  by  means  of  centrally 
hung  lamps  w ith  lowering   . 


14 

l.V 


A  IN  poil  issued  by  the  l>-  pntatii  nappi 
_,    tie-  Streets  Committee  «'f    the  Corporation 
tndy  tlw  lighting  "f  Continental 
•  •  c|   in  the  lUvtn.    /."•/.    Vo\.  II. 
1909,  pp.  528,  623,  877. 
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Fig.  8. — A  view  of  Fleet  Street  formerly  lighted  by  Keith  high-pressure  gas  lamps  on  brackets. 


Fig.  9.     Fleet  Street  as  H  is  now  (W14)  lighted  by  centrally  suspended  Keith  high-pressure 

gas  lights. 

c  2 
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"  This  we  think  particularly  important 
in  the  City  of  London,  where  the  number 
of  obstructions  upon  the  footways  in  the 
form  of  lamp-posts,  bins,  letter  boxes,  &c, 
is  so  large. J 

(2)  That  open  spaces  Bhould  be  lighted 
by  means  of  lamps  upon  standards,  fitted 
with  lowering  gear. 

(3)  That  high  pressure  gas  lamps  with 
inverted  burners  Bhould  be  adopted  as  an 
iUuminant,  but  where  gas  is  impracticable, 

electricity  with  open  arc  and  flame  aii- 
lamps  should  be  installed. 

The  chief  novelty  at  thai  time  was  the 
application  of  this  central  suspension 
method  to  gas  lamps.  This  method  was 
tolerably  familiar  in  connection  with 
electric  lamps,  bui  many  people  ques- 
tioned its  practicability  in  connection 
with  high  pressure  gas.     1  had.  however, 

witnessed  its  use  in  Stuttgart,  and  as 
a    matter   of   fact    il    is   now  widely  used. 

The  use  of  this  method  naturally  issumes 
that  rights  can  be  obtained  to  tix  the 
cables  to  the  houses  on  either  side  of  the 
street,  a  privilege  thai  is  enjoyed  by  the 
City  of  London,  bu1  limits  the  applica- 
bility of  the  system  elsewhere.   Curiously 

enough  this  method   was  recommended 

by  Sir  W'm.   l'r e  in  his  report  of   I 

bui   he  foresaw  this  difficulty;    another 

drawback   at    that    time    was  that,   owing 

to   the   comparatively  low  candle-power 

available  the  lamps  would  have  had  to  be 
suspended  at  a  somewhat  lower  level  : 
this  might  meet  with  objection  from  the 
Fire  Brigade  owing  to  the  passage  of  the 
escapes  being  impeded. 

In    view    of    tlie    keen     interest     taken 
in  this  method  of  li'.'htini:  it  is  of  int. 
to  mention  that  Mr.  ('has.  Baker,  when 
acting  under  Mr.  -I.  W.  Lieb,  employed 

it  with  electric  lamps  ill  .Milan  as  far  back 
.i-  I --7.  Tliroiiidi  the  courtesy  of  Mr. 
Hopwood.  of  the  Patent  Office  Library, 

several    old    prints    are    here    reproduced 

showing  that  its  use  in  the  streets  oi  I' 

in  connection  with  oil  lamps  goes  right 
back  to  the  eighteenth  century  ;  the  level 
at  which  these  lamps  were  suspended  was 
necessarily  low  a  fact  illustrated  bv  the 
cartoon  showing  the  rope  disarranging 
the  lady  of  fashion's  head-dress.  <>ne  ol 
the  prints  shows  the  lamps  being  with- 
drawn to  the  Bide  and  lowered  in  a 
manner  quite  similar  to  the  streel  lamps 

of  to-dav. 


Fig.  10.    Central  Suspension  of  high-pressure 
gas  lamp  in  the  City  of  London  area. 


Fig. 


10a,     Central  Suspension  of  electric  lam|  - 
in  tin-  City  ol  London  an  i 
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21.  —  Les  lanterncs  dc  la  rue  Quincampdix  en  ij2   , 


Fig.  11. — Citizens  admiring  the  lanterns  installed  in  the  rue  Quincampoix  (Paris)  in  1720. 

— Defiance,  p.  52. 


This  visit  of  the  City  Corporation 
delegates  had  been  mentioned  as  an  illus- 
tration  of  the  growing  recognition  of  the 
importance  of  public  lighting  in  this  city. 
Gentlemen  representing  American  cities 
frequently  come  over  to  inspect  the 
latest  European  improvements.  In  one 
case  the  city  dispatched  not  only  the 
engineers  responsible  for  the  gas  and 
electric  lighting,  but  also  their  financial 
adviser  on  street  lighting.  It  is  interest- 
ing to  compare  the  public  lighting  of 
London  with  that  in  Continental  and 
American  cities.  As  is  well  known,  Berlin 
was  one  of  the  pioneering  cities  in  the 
use  of  high  pressure  gas  and  it  is  only 
recently,  through  the  energetic  action  of 
the  Gas  Light  and  Coke  Co.,  that  its 
extension    here    has    been    comparable 


with  that  city.  The  United  States 
has  certainly  been  backward  in  the 
development  of  use  of  high  pressure 
gas,  but  there  will  doubtless  be  great 
progress  in  this  direction  shortly.  Visitors 
from  the  States  have  expressed  the 
keenest  interest  in  the  installations  here. 
There  is,  however,  one  point  by  which 
American  and  Continental  visitors  never 
fail  to  be  struck — the  great  diversity  of 
lighting  in  London.  To  them  the  idea 
of  so  many  separate  authorities  being 
in  such  close  proximity  all  following  their 
own  devices  comes  as  a  revelation. 
Abroad  it  is  the  almost  invariable  rule 
for  cities  to  be  lighted  on  a  consistent 
general  plan.  However,  owing  to  recent 
improvements  the  lighting  in  our  main 
streets   need   not   fear   comparison   with 
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that  of  other  cities,  although  a  few  years 
ago  this  would  not  have  been  the  case. 

Various  (Lasses  of  Streets,  Public 
Squares.  Parks.  &C 
A  distinction  ought  clearly  t<>  be  drawn 
between  the  method-  ot  lighting  in  a 
side  street,  a  busy  commercial  thorough- 
fare, and  in  a  wide  street  lined  with  Kuild- 
1 1 j *_r -— .  of  architectural  distinction.  On  thifl 
point  the  work  of  the  Joint  Committee 
engaged  in  preparing  the  Draft  Standard 
Specification  for  Street  Lighting  has  a 
moei  important  bearing.  I  should  Like 
to  mention  that  the  nature  of  this 
Specification  was  exhaustively  dealt 
with  in  a  recent  paper  by  Mr.  A. 
P.     Trotter18    before    the     Dluminating 

w  Ilium.  Bng.  (LoiuL),   May   and    June,  L913. 


E  .  ineering  Society,  which  gave  rise 
to  an  in'  at  two  joint 

meetings  with  the  Institutions  of  Gas  and 
Electrical  Engineers  and  the  Institute 
of  .Municipal  and  County  Engini 
Moreover,  as  was  pointed  oul  in  the  recent 
International  Roads  Congress,  there  are 
certain  highways  running  out  of  London 
which  constitute  arteries  of  traffic  and  de- 
serve special  illumination.  It  has  Keen  BUg- 

ed  that  the  Lighting  of  such  *'  arti 
of  traffic       should   be   the   care   of  the 
State,  and  that  it  should  not  be  left  to  the 
particular  parishes  through  which  they 

happen  to  run.      Such  roads  are  now  used 

for  speedy  traffic,  no  longer  fox  slow- 
moving  local  vehicles.  Surely,  therefore, 
some  portion  of  the  revenue  derived  from 
the    taxation    of    motor-cars    might    be 


Pig.  i:. 


Showing  how  the  old  oil-lanterns  were  suspended  on  ropes  and  lowered  at  the 
side  for  cleaning,  &c. — Allentagnc,  p.  457. 
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applied   to   the    lighting  as   well   as   the 
general  upkeep  of  such  roads. 

Open  spaces  and  squares  of  architec- 
tural and  historic  interest  also  deserve 
special    artistic    treatment.     Continental 


FlG.  13. — Early  caricature  showing  a  lady's 
head-dress  impeded  by  overhead  lantern 
(executed  in  London  by  order  of  King 
Louis  XVI.).— Allemagne,  p.  469. 


visitors  not  infrequently  regard  the 
lighting  of  Trafalgar  Square  as  too 
heterogeneous,  quite  a  number  of  entirely 
different  types  of  lamps  and  standards 
being  represented.  This  compares  unfav- 
ourably with  the  uniform  scheme  in  the 
Mall.  The  method  used  in  some  Con- 
tinental squares  of  mounting  groups  of 
powerful  lamps  on  very  high  columns 
which  are  works  of  art  by  day  as  well  as 
by  night  is  preferred. 

It  has  recently  been  pointed  out  that 
the  lighting  of  the  space  adjacent  to  the 
Houses  of  Parliament  and  Westminster 
Abbey  is  not  sufficiently  bright  in 
comparison  with  the  brilliant  illumin- 
ation in  Whitehall  leading  up  to  it  ; 
yet  if  the  candle-power  of  the  low 
level  lamps  in  this  neighbourhood  were 


much  increased,  the  use  of  some  form  of 
diffusing  glass  in  the  lanterns  would  seem 
desirable  in  order  to  avoid  glare. 

Another  point  of  interest  is  the 
artificial  illumination,  by  concealed  lights, 
of  national  memorials  so  that  they  are 
visible  by  night  as  well  as  by  "day ; 
in  fact,  during  the  night  time  they  might 
be  made  to  stand  out  more  vividly  than 
in  the  day-time  ;  to  be  really  "  memorials 
by  night "  as  well  as  by  day.  Such 
methods  are  very  effectively  used  in  some 
Continental  parks. 

It  may  also  be  suggested  that  fuller 
use  would  be  made  of  our  parks  in  the 
evenings  if  they  were  lighted  more 
completely.  Parks  are  spoken  of  as  the 
"  lungs  "  of  London.  Why  not,  there- 
fore, encourage  people,  by  providing 
attractive  lighting  and  music  in  the 
evenings,  to  use  them  more  fully  during 
the  night  time  ?  In  some  of  the  American 
parks  very  effective  use  is  made  of 
avenues  of  lamps  in  white  glass  globes, 


Fig.  14. — Decorative  iron  gateway  and  pillars 
in  St.  James's  Park.  It  is  suggested  that  the 
effect  of  the  lantern  on  the  left,  at  night, 
would  be  improved  if  it  were  fitted  with 
panes  of  white  diffusing  glass,  so  as  to 
screen  the  lights  and  show  off  the  lantern 
to  better  advantage. 
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producing  a  mild  and  more  decorative 
effect  than  the  clear  glass  lanterns  so 
usual  in  this  city. 


Kir;.  15.     Ornamental    lamp-posts  with  white 
globes,    .is    used    in     some 
American  park-. 

La  mi-- Posts.  Lantf.kxs.  and  Dei  <>i:  a  i  ivi: 
Lighting. 

A  ff\v  of  these  lamp-poste  with  clusters 
of  white  glass  globes  have  been  recently 
installed  in  London.  Some  of  the 
standards  oi  this  type  are  of  specially 
graceful  design.     R  may  be  made 

1"  a  recenl  paper  by  .Mr.  ('.  P.  La<-<  mbe16 
on  this  Bubject,  in  which  I  that 

tin-  designs  of  posts  used  in  New  York 
.in-  ;ill  submitted  to  an  Art  Commission 
before  adoption.     Seeing  thai  lamp  p 
are  Buch  prominent   objects  by  day  as 
well  as  by  nigh.1  tliis  is  only  reasonable, 

and    the    matter    i-    one    1  li.it     should     be 

considered  by  all  who  have  an  influence 
on  t  he  beaut  tfying  of  this  city.  Sir  Aston 
Webb,  in  a  recent  Bpeech  before  this 
Society,  advocated   a    Ministry  of   Fine 

\    •  -  ;     let    us    hope   that    when    it    COmeS, 

to  "stirct    Lightin  .\    Jfork," 

C.    I.    Lacombc.  Tim-.   American   Ilium.   Eng. 
May,  1013. 


it  will  exercise  some  effective  super* 
vision  over  the  artistic  aspects  of  illumina* 
tion. 

Besides  the  design  of  the  standards 
supporting  public  lamps  there  is  still 
very  much  to  be  done  in  connection 
with  lanterns.  There  is  a  practically 
unexplored  field  in  the  artistic  aspects  of 
the  lighting  ol  -nee--,  and  the  illumina- 
tion of  tin-  outsides  of  public  buildings. 

Similar  considerations  apply  to  illu- 
minated signs.  One  may  agree  that  the 
indiscriminate  use  of  flashing  advertise- 
ment signs  Bhould  1m-  deprecated.     Light 

injudicially  used  may  become  a  nuisance 

just  as  much  as  a  violent  noise.  Hut  one 
should  also  consider  the  artistic  and 
really  useful  possibilities  of  illuminated 
Bigns.  Why.  for  example,  should  not 
all  the  chitd    public    buildings,  railway 

stations,  and  post  offices  be  clearly 
indicated  to  Btxangers  in  this  way.' 
And    why   should    it    not    he    possible 

illuminate      the      name-      ol      our     .-i: 

by  night  '. 

Lighting    of   Bridges,    Tunnels,  and 
Subwai  9. 

Artistic  considerations  also  play  an 
important  part  in  the  I i •_: I l  1  i 1 1 lt  of  bridges. 
As  a  rule  1  he  lighting  i-  done  exclusively 
from  lamps  on  the  parapets.  In  London. 
many  bridges  such  as  Blackfriars  and 
Waterlo*  are  lighted  by  gas,  but  W 
minster  Bridge,  Hammersmith  Bridge, 
and  other-  are  lighted  by  electricity. 
In  the  case  of  Westminster  Bridgi 
which  a  photograph  is  Bhown,  the 
old  lanterns  have  an  imposing  affect, 
in  keeping  with  the  proximity  to  the 
Hon  '  i li. uncut.     Bach    standard 

carries  three  lanterns.  In  all,  thirty-six 
200-watt  and  thirty-six  LOO-watt  metal 
filament  lamps,  backed  by  enamelled 
reflectors  and  green  plass,  are  used. 

It  mighl  he  Bupposed  that  the  effect 
of  bridge-lights  seen  from  ;i  distance 
would    he    valuable    from    a    decorative 

Btandpoint,     in     the     same     way    as     the 

parapet  lights  on  the  Embankment  of 
London  are  regarded  as  being  purely 
architectural  features  and  not  in  order 
to  light  the  roadway.  Indeed,  in  such 
appearanoe  of  the  standards  by 
day  is  possibly  even  more  important 
than  by  night. 
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Fig.  17.— Lighting  of  Mall,  Central  Park,  New  York,  by  tungsten  lamps  in  white  glass  globes. 
This  illustrates  the  decorative  effect  of  a  long  series  of  lamps  in  diffusing  globes,  lining  a 

Ion?  main  avenue. 


It  appears,  however,  that  the  water- 
men dislike  bright  lights  being  visible 
on  the  bridge,  and  consequently  on  West- 
minster Bridge  they  have  been  shaded 
in  the  manner  described.  It  is  asserted 
that  the  reflection  of  lights  in  the  water 
is  apt  to  be  confusing  on  misty  nights 
as  they  are  liable  to  be  mistaken  for  navi- 
gation lights. 

It  bas  been  remarked  that  a  judicious 
arrangement  of  the  lights  on  a  bridge  add 
greatly  to  its  decorative  appearance  by 
night.  On  one  of  the  bridges  in  Berlin  the 
lights  are  carried  by  the  statues  lining  each 
side  of  the  roadway,  which  seems  a  very 
effective  way  of  treating  the  problem. 

Besides  the  lighting  of  bridges  the 
illumination  of  subways,  tunnels,  &c, 
plays  an  important  part  in  London  traffic. 
During  recent  years  a   number  of  new 


subways  have  been  opened  for  foot 
traffic.  A  defect  in  the  lighting  of  some 
of  those  under  the  roadway  in  the 
neighbourhood  of  railway  stations  is 
that  the  sources  are  not  completely 
screened  and  have  a  distinctly  dazzling 
effect.  In  this  respect  the  methods 
employed  in  the  Underground  Railways, 
where  the  lights  are  sunk  in  slots  in  the 
ceiling,  might  well  be  imitated. 

Experience  shows  that,  provided  the 
lamps  are  well-shaded,  a  very  moderate 
illumination  suffices  for  such  subways. 
The  prejudicial  effect  of  a  glaring  light 
often  more  than  counterbalances  any 
increase  in  light  that  the  brightness  of 
the  illuminant  may  secure. 

Of  special  interest  is  the  lighting  of  the 
tunnels  underneath  the  Thames.  The 
Blackwall  and  Kotherhithe  tunnels,  which 
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are  approximately  1J  miles  long,  are 
both  lighted  in  substantially  the  same 
way.  The  Woolwich  and  Greenwich 
footpath  subways  are  also  illuminated  in 
a  very  similar  manner.  In  the  Rother- 
hithe  tunnel  there  are  in  all  800  incan- 
descent lamps,  35-watt  in  the  tunnel 
and  50-watt  on  the  stairs,  arranged  in 
three  rows  on  the  ceiling,  the  lamps 
in  each  being  30  feel  apart.  These  lights 
are  protected  l>y  strong  clear  glass  outer 
coverings.       A    measurement     in     l'.'ll 


li«.  2\  Night  view  >>i  standard  carrying 
incandescent  electric  lamps,  on  Westmin- 
ster Bridge.  In  the  distance  the  lights  of 
the  Embankment. 

showed  thai  the  average  illumination 
in  the  tunnel  a   value 

close  i"  that   recognised  as  suitable  for 

general  lighting  of  g Is  yards,  railway 

platforms,  flee.  Owing  t<>  tin-  use  of  the 
white  tiled  surroundings  tin-  tunnel 
appears  brightly  lit. 

In    view    of    'he    narrow    spSCC   and    the 

turnings  in  the  tunnel  ii  is  ,,f  course 
highly  essential  that  precautions  should 
be  taken  against  any  failure  in  the  light. 
Through    the    kindness    ol    Mr.    Baker 

an  opportunity  was  provided  of  visiting 
this    tunnel    and    to    notice    the    special 


change-over  switch,  by  which  the  lighting 
is  automatically  changed  over  from  the 
London  Electric  Supply  to  the  Ber- 
mondsey  Supply  in  less  than  20  seconds. 

This  switch  is  the  more  interesting  in 
view  of  the  fact  that  while  the  London 
lie  Supply  is  an  alternating  one  the 
Bermondsey  Supply  is  direct  current. 
1  •ijueiitlv.  in  order  to  use  the  same 
instruments,   i'    is  y  to  an 

for  the  switch  to  start  up  motoi  -genes 
transforming  from  direct   to  alternating 
current,  and  all  this  is  carried  out  in  less 
than  half  a  minute. 

On  the  Woolwich  footway  sulnvav  two 
16  c.j).   lamps    in  stout   glass   fittings  are 

arranged  on  the  ceiling  in  a  single  row 
at  distances  18  ft.  3  ins.  apart.     Here  also 

there     are     two    alternative     systems    of 
switching  available,    but    as    the  tunnel 
is  given  up  to  foot-traffic  only  it  was  not 
considered   necessary  to   have  . 
change-over  switch. 

At  the  sub-station,  however,  a  switch  is 
provided  by  means  of  which  the  d. 
over  caii  he  accomplished  by  hand. 

The  Control  of  London's  Lighting. 

In  ((inclusion,  it  may  help  to  explain 
Bome  of  the  anomalies  in  public  lighting 

it  something  is  said  as  to  the  historical 
development  of  London,  which  is  in  many 
respects  unique.  London  has  been 
described  as  "  many  cities  within  a  city." 
There  is  the  original  City  of  London. 
which  enjoys  certain  special  privili 
Adjacent  to  it  are  such  (list  i  ids  .  \ 
minster,    which    have    an    ancient    hist 

behind  them.  Outside  these  areas  there 
is  the  fringe  of  more  modern  districts 
which    have    gradually    coalesced,    and 

these  in  turn  are  surrounded  by  the 
suburbs. 

The  effect  of  this  development  on 
lighting  conditions  is  unquestionably 
profound,  although  1  have  not  yet  I. ecu 

able  to  trace  out  the  past  history  of 
illumination       with      any     completeness. 

There  aie  many  obscure  points.  We  have 
Been,  however,  that  the  lighting  of  London 
was  originally  carried  on  by  individual 
householders.  After  several  fruitless 
att  tmpts  at  private  contracting  it  seems 
to  have  passed  into  'lie  hands  of  the 
Commissioners  of  Sewers  in  the  city  (  f 

London,  and  the  Vestries  in  neighbouring 
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Fig.  19. — Ornamental  (B.T.H.)  street  li.chtiiiii  standards  carrying  tungsten  lamps  in  diffusing 
glass  globes,  recently  installed  in  the  Earl's  Court  Road  (London). 


Fig.  20. — Three  suspended  lanterns  on  Pont  du  Change,  Paris,  at  the  end  of 
the  XVIIIth  Century.— Defrance,  pp.  64-65. 
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parishes.  I  understand  that  prior  to  the 
formation  of  the  Borough  Councils  in 
London  there  were  often  quite  a  number 
of  Vestries  within  the  area  of  what  HOW 
constitutes  a  borough,  each  of  which 
negotiated  its  own  contracts  and  super- 
vised its  own  Lighting.  The  pre 
arrangement,  under  which  each  borough 
council  Mipei  intends  its  lighting  through 
a  lighting  committee,  i-  thus  a  distinct 
Step  towards  centralisation  ;  -nine  might 
consider  that  in  the  case  "I  lighting  this 
tendency  should  be  carried  further 
still. 

At  the  present  moment  there  are  in 
the  County  of  London,  exclusive  of  the 
Cities  of  London  and  Westminster  (which 
in   rateable   value   far  exceed    anv    othei 

borough),  twenty-seven    such    boroughs. 

These,  however,  are  by  no  means  the  only 

authorities  concerned  with  lighting.  The 
London  County  Council,  which 
formed  in  1888,  took  over  the  d 
previouslv  discharged  by  the  Metro- 
politan Board  of  Works.  It  still  retains 
control  over  the  lighting  of  a  section  of  the 
Kmliankmcnt  (for  which  it  generated  its 
own  current  until  1909),  and  over  the 
subways,  tunnels  and  bridges  outside  the 
CSty  of  London  area.  In  addition  il 
undertakes  the  planning  of  new  roads 
and  arranges  incidentally  for  their  light- 
ing ;      liu'    after    completion    such    roads 

are  handed  over  tn  the  control  ol  the  local 
authority  in   whose  district   they  occur, 

and     the     lighting     maintained     by     this 

authority.  The  Council's  consenl  has 
also  to  be  obtained  iii  connection  with  the 
laying  of  mains  and  pipes  under  the 
streets,  and  there  are  numerous  special 
regulations  affecting  the  width  of  s1  i 
obstructions,  precaul  ionsagainsl  fire,  &c., 
which  mor less  directly  bear  on  light- 
ing problems.  Lastly,  in  the  event  «.f  any 
borough  wishing  to  borrow  money 
fu!  extensions  in  lighting,  electricity 
Bupply,  Asc.),  the  Council's  consenl  must 
l.e  obtained,  and  the  money  is  frequently 

borrowed     through     t  loin  ;      but     should 

this  permission  uol  be  accorded  they  may 
appeal  to  the  Local  Qovernmenl  Board. 

I  understand  that  in  London  the  Police 

do  not  take  anv  active  pari  in  Btreet- 
lighting,  merely  reporting  anv  failure 
on  the  pari  ofa  lamp.  But  il  appear*  thai 
in  Ireland  the  Police  sometimes  exercise 
much  more  control. 


It  will  be  seen,  therefore,  that  within 
the  area  of  the  County  of  London  (approx. 
117  square  miles)  there  are  at  least 
thirty  authorities  concerned  in  tho  con- 
trol of  lighting.  In  this  respect  itpiesenis 
a  complete  contrasl  to  mosl  cities  abroad. 
]>ut  the  position  is  complicated  by 
another  thing — the  numbei  of  distinct 
ind  electrical  supply  companies  by 
which  it  is  s.-rved.  In  London  there  are 
half  a  dozen  gas  companies,  the  great 
majority  of  the  lighting  being  done  by 
two  (the  Cas  Ligbl  and  Cuke,  and  the 
South  Bfetropolita  i),  fifteen  municipally 
owned  electiical  enterprises  and  fourteen 
piivate  electrical  companies;  and  the 
powers  enjoyed  by  the  gas  and  electrical 
concerns  as  regards  lighting  are  sub- 
stantially different. 

The    facts    mentioned    above    are    in 
themselves  sufhcienl  to  account  Eoi  m 
anomalies.     But  this  is  not  all.     When  we 
look  back  and  recall  the  ruinous  com- 
petition between  tl  ■  i  gSS 

companies  previous  to  their  amalgama- 
tion a  p  hich  was  substantially 
complete  by  1882  but  may  still  go 
further — it  seems  surprising  that  the 
lesson  was  not  taken  to  heart  in  con- 
nection with  electrical  supply,  which 
began  aboul  thai  date.  It  is  said  that 
in  the  early  days  of  gas  Lighting  mains 
from  several  distind  companies  were 
sometimes    led    into    the    same    house, 

and     the     expert     litter,    if    in    doubl    to 

which  source  he  Bhould  connect,  applied 
hi-    •  ch  in    turn   until   he   P 

nised  the  characteristic  smell  «.f  his  own 
company."  To-day  the  various  gas  com- 
panies operating  in  London  produce  rab- 
tially  the  same  quality  of  gas  (and 
ourat  operate  in  differeul  an 
Bu1  in  the  case  "f  electricity  we  have 
some  district-  operated  by  alternating 
and  some  by  direct  current,  some  between 

100       II"   VoltS   and   BOme    between   220— 

240  volts.     Naturally  there  has  1 □  for 

BOme    v.  b  re   for  standardisation. 

\-  the  presenl  moment  there  is  a  Bill 
before  Parliament  for  the  consolidal 
of  London's  electrical  Bupply.  What 
be  its  fate,  il  would  seem  that  co-operation 
in  -nine  form  is  bound  to  come  eventually. 
The  local  control  of  lighting  by  so 
many  different  authorities  is  a  source  of 

"Lecture  by  Mr.  W.  J.  liberty  (fofc  r,'.). 
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inefficiency.  The  nature  of  the  con- 
tracts entered  into  are  widely  different. 
In  some  cases  the  borough  enters  into  a 
contract  which  offers  no  inducement  to 
the  contractor  to  install  improved  illum- 
inants  as  they  appear  ;  in  others  (the 
City  of  London  is  an  enlightened  example) 
a  provision  is  made  for  the  contracting 
parties  to  share  any  resulting  benefit. 
In  the  South  of  London  the  contracts 
with  the  gas  company  practically  always 
involve  the  purchase  of  the  lamp-posts 
and  their  maintenance  by  the  company, 
but  one  borough,  Bermondsey,  prefers 
to  attend  to  its  own  maintenance.  In 
the  City  of  London,  on  the  other  hand, 
the  recent  contract  specifies  that  the 
standards,  suspension  gear,  &c,  pro- 
vided by  the  Gas  Light  and  Coke  Co. 
become  the  property  of  the  City  at  the 
end  of  ten  years  ;  while  the  corresponding 
electrical  appliances  may  be  purchased  at 
the  end  of  ten  years  for  £2,000.  I  am 
told  that  the  lighting  committees  in  some 
boroughs  show  quite  an  interest  in  the 
tecbnicalities  of  lighting  ;  in  others  the 
details  are  left  to  the  borough  engineer, 
and  the  committee  practically  only 
interests  itself  in  the  question  of  finance. 
{ There  is  also  one  borough  in  which  the 
engineer  does  not  deal  with  lighting, 
which  is  left  to  the  town  clerk.) 

There  are  many  other  points  that 
might  be  mentioned.  But  enough  has 
been  said  to  show  what  a  complicated 
problem  the  lighting  of  London  really  is, 
and  to  show  that  there  is  a  reason  for 
many  anomalies  which  at  first  sight 
would  appear  absurd.  But  a  good  case 
can  be  made  out  for  the  view  that  the 
lighting  of  London  should  be  considered 
as  a  whole  by  one  central  authority  if 
this  could  be  brought  about.  The  light- 
ing of  streets  is  a  most  complex  technical 
problem,  and  in  the  interests  of  traffic  a 
most  important  one.  The  suggestion  has 
recently  been  made  that  a  Traffic  Board 
should  be  appointed  to  deal  with  traffic 
problems  throughout  the  London  area,  the 
view  being  rightly  taken  that  traffic  is  a 
matter  which  interests  the  county  as  a 
whole  and  not  any  particular  borough. 
Now  the  lighting  of  London  should  be 
treated  on  the  same  lines.  In  these  days 
of  rapid  locomotion  the  streets  are  not 
used  only,  or  even  mainly,  by  people 
residing    in    a     certain     neighbourhood. 


The  method  of  lighting  adopted  should 
therefore  be  determined  by  expert  know- 
ledge of  the  requirements  of  the  par- 
ticular class  of  street  to  be  illuminated, 
and  not  by  purely  local  financial,  political, 
or  other  considerations.  It  would  be 
far  better  if,  instead  of  illumination  being 
left  to  local  authorities  and  their  engineers, 
who  can  only  devote  a  small  proportion 
of  their  time  to  lighting  matters,  it  were 
made  the  care  of  some  adequately 
equipped  central  authority  ad  hoc,  who 
would  keep  themselves  fully  conversant 
with  the  progress  of  other  cities,  who 
could  take  a  broad  and  impartial  view  of 
each  problem  as  it  arose,  and  who  would 
be  prepared  to  carry  out  experiments 
and  collect  full  statistical  data  and 
information  on  the  subject. 

I  understand  that  a  few  years  ago  the 
late  Sir  Geo.  Livesey  endeavoured  in  vain 
to  bring  about  a  common  system  of  light- 
ing and  contract  in  all  the  South  London 
boroughs  under  the  supervision  of  hi> 
company.  But  even  should  it  be  found 
impracticable  for  the  lighting  of  London 
to  be  actually  paid  for  and  maintained 
from  a  single  source,  it  might  still  be 
possible  to  create  a  central  authority 
on  street  lighting  which  could  generally 
supervise  and  issue  recommendations  on 
the  subject  and  grant  aid  to  those 
boroughs  which  have  important  thorough- 
fares in  their  district  but  cannot  afford 
to  illuminate  them  in  a  first-class  manner. 
As  an  example  of  the  feeling  in  favour 
of  some  common  agreement  on  this  sub- 
ject may  be  mentioned  the  Draft  Standard 
Specification  prepared  by  a  Joint  Com- 
mittee composed  of  members  of  the 
Illuminating  Engineering  Society,  the 
Institutions  of  Gas  and  Electrical 
Engineers,  and  the  Institution  of  Munici- 
pal and  County  Engineers  last  year.18 
The  formation  of  this  Committee  would 
hardly  have  been  possible  a  few  years 
ago,  and  shows  that  gas  and  electrical 
representatives  are  willing  to  co-operate 
for  a  common  good.  There  have  also 
been  instances  of  joint  contracts,  notably 
in  Holborn  and  in  the  City  of  London, 
in  which  an  amicable  understanding  was 
entered  into  that  certain  streets  should  be 
lighted  by  gas  and  others  by  electricity. 
One  function  of  such  a  central  authority 

18  loc.  cit. 
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would  be  to  allocate  certain  sections  of 
London  to  the  respective  illuminants  and 
to  do  away  with  a  great  deal  of  needless 
bitterness,    resulting    from    the    pri 
arrangements. 

And  lastly  reference  should  be  made 
to  the  good  work  of  the  Road  Board 
with  which  our  Chairman  is  associated, 
and  which  will  doubtless  be  to  the  front 
in  connection  with  experiments  on  street 
lighting,  particularly  those  '"arteries  of 
traffic"  of  such  importance  to  fast- 
moving  vehicles.  On  the  Lighting  Board 
suggested  bodies  as  the  Road  and  Traffic 
Boards  and  the  London  County  Council 
would  naturally  be  represented. 

In  conclusion  I  wish  to  acknowledge 
the  very  considerable  help  which  I  have 
received  from  many  quarters  in  con- 
nection with  the  preparation  of  this 
paper,  and  in  particular  from  the  follow- 
in-  :— 


-Air.  A.  P.  Trotter,  Mi.  Frank  Bailey, 
of  the  City  of  London  Lice.  Supply  Co.  ; 
Mr.  Chas.  Baker,  Electrical  Engineer  to 
the  London  County  Council  ;  Mr.  F.  W. 
GoodenoujJi.  of  the  Gas  Light  and  Coke 
Co.  :  also  Messrs.  Stokes  and  Talbot,  of 
the  South  Met.  Gas.  Co.  :  Mr.  W.  J. 
Liberty.  Inspector  of  Public  Lighting  to 
the  city  of  London  ;  The  British  Thomson- 
Houston  <  o..  Union  Elect  I  ..  Messrs. 
Jas.  Keith  and  Llackman.  and  Mi 
Sugg  A:  Co.,  and  to  Dr.  Louis  Bell, 
Mr.  C.  F.  Lacombe,  and  the  Mac-Beth 
Evans  <',,..  in  the  United  States,  for  put- 
tin- at  my  disposal  some  most  interesting 
data  on  Continental  and  American  cities. 

I  also  wish  to  acknowledge  the  help  of 
my  assistant  Mr.  J.  S.  Dow  and  express 
my  appreciation  of  the  skill  of  Mr.  V.  H. 
Maclonney,  by  whom  a  Dumber  of  photo- 
graphs  used  to  illustrate  this  paper  were 
taken. 


CORRESPONDENCE. 


THE     RATING     OF     MODERN 
ILLUMINANTS. 

We  have  received  a  copy  of  a  letter 
from  Mr.  Justus  Eck  which  has  been 
widely  published  in  the  technical  | 
dealing  with  the  question  of  the  best  method 
of  rating  the  candle-power  of  modern 
Qluminants.  The  question  is  an  im- 
portant one.  especially  in  view  of  nov<  I- 
1 1,  such  as  the  half-watl  lamp,  and  the 
derable  number  of  illuminants  thai 
are  now  available  for  the  same  field  of 
act  ion. 

I  nt  il  n  < .  ntlv.  he  points  out,  metal 
filami  ni  lamp-  wen-  mainly  rated  in 
t,  rms  of  tli.  horizontal  c.p.  while  for  arc 
lamps  mean  hemispherical  c.p.  has  been 
chiefly  used.  Thi  pn  w  al  moment  se<  ra 
;i  lit  1  ing  one  to  i  stabhsh  i he  lal  ter 
method  as  the  Btandard  practice,  although 
the  polar  curve  showing  the  distribution 
of  light  should  also  en. 

Mr.  Bel  o  t  he  prod  ice  of  rating 

lamps  in  terms  of  their  maximum  candle- 


power  in  some  special  direction;  for 
example,  a  well-known  (lame  are  lamp 
was  found  to  give  about  6,000  c.p.  at  aboul 
20degn  i  a  1 1  low  the  horizontal  plane  with 
a  consumption  of  twin  watt.-.  I-  it  justi- 
fiable to  call  tin-  a  one-tenth  watt  lamp, 
or  ou^'iit  <me  to  d(  scribe  it  in  t. 
of  the  mean  hemispherical  c.p.  as  "a 
one-seventh  or  one-sixth  watt   lamp." 

Anot  le  r     point      to      be     eon-id.  red      jg 

whether  any  accounl  Bhould  be  taken  in 
rating  lamps  of  the  diminution  of  candle- 
power  of  an  illumiiiant  during  life. 

[Weagre  with  Mr.  Eck  thai  the  system 

only    l  lie  c.p.    in   t  he    maximum 

din  ei  ion    ia    an    unsatisfactory    one    and 

thai    t  lie    m.  asun  m<  nt    of    m<  an    In  mi-- 

j  >  1 1«  i  ical  c.p.  surer;  better  b 

ompanson.     The  question  i-  one  on 

which  t  here  ought  to  l  e  general  agrei  men1 

which  Bhould  come  before  the  notice 

of  tlie   Illuminating  Engineering  Society 

in  the  ii<  iir  tut  me.-    Ed.] 
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TRANSACTIONS 

OF 

Gbc  Jlluminateb  Engineering  Society 

(Pounded   in  London,  1909.) 

The  Illuminating  Engineering  Society  is  not,  as  a  body,  responsible 
for  the  opinions  expressed  by  individual  authors  or  speakers. 


THE    ANNUAL    DINNER. 

(Held  at  the  Trocaclero  Restaurant,  Piccadilly,  London,  W.,  on  Friday,  February  13th,  1914.) 


The  Annual  Dinner  of  the  Illuminating 
Engineering  Society  took  place  as 
announced  above  on  Feb.  13th,  the 
President  Elect,  Sir  William  Bennett, 
K.C.V.O.,  F.R.C.S.,  being  in  the  chair. 

There  was  a  good  attendance  of  mem- 
bers, and  it  was  generally  agreed  that  the 
dinner  was  one  of  the  most  enjoyable 
that  the  Society  has  held. 

Toast :    "  The   Illuminating  Engineering 
Society." 

After  the  usual  Loyal  Toasts  had  been 

given, 

Sir  Boverton  Bed  wood,  Bart., 
F.R.S.E.,  proposed  '  The  Illuminating 
Engineering  Society."  He  referred  to  the 
origin  of  the  Society  in  1909,  when  he 
was  present  at  the  inaugural  meeting, 
and  to  the  admirable  manner  in  which 
Professor  Silvanus  P.  Thompson  had 
presided  owr  the  destinies  of  the  Society 
for  four  and  a  half  years.  For  this  the 
Society  owed  him  a  deep  debt  of  gratitude. 
Professor  Thompson's  work  as  President 
of  the  Society,  he  said,  had  largely  con- 
tributed to  the  removal  of  any  initial 
obstacles  that  had  existed  and  had  laid 
the  foundation  of  the  present  position 
of  the  Society  and  of  the  cordial  apprecia- 
tion in  which  it  is  now  held  all  over  the 
world.  The  good  work  which  the  Society 
v  .is  doing  was  also  due  in  a  large  measure 
to  the  sagacity  of  the  Honorary  Secretary, 


Mr.  Leon  Gaster,  and  he  would  like  to 
make  special  reference  to  the  admirable 
standard  maintained  by  him  in  the  official 
journal  {The  Illuminating  Engineer),  at 
a  considerable  personal  sacrifice. 

During  the  five  years  which  had 
elapsed  since  its  formation,  the  Society 
had  secured  the  co-operation  of  the 
teaching  and  medical  professions,  as  well 
as  the  Library  Association  and  other 
bodies.  It  had  also  been  instrumental 
in  forming  joint  committees  with  other 
institutions  to  deal  with  various  problems 
in  lighting.  It  had  been  instrumental 
in  the  publication  of  the  little  booklet 
entitled  Light  and  Illumination  ;  Their 
use  and  Mis-use,  which  explained  in 
popular  terms  the  distinction  between 
good  and  bad  lighting.  All  this  tended 
to  educate  the  public. 

Possibly,  however,  the  most  important 
feature  of  the  Society's  work  had  been 
the  promotion  of  international  co-opera- 
tion. Thus  we  had  seen  the  formation  of 
an  International  Commission  on  Illumina- 
tion, and  of  national  committees  to  deal 
with  the  subject  in  various  countries. 
There  were  now  Illuminating  Engineer- 
ing Societies  in  Great  Britain,  Germany 
and  the  United  States.  The  Illuminating 
Engineering  Society  had  also  taken  its 
part  in  many  Continental  Congresses, 
notably  in  Brussels,  Turin,  Milan  and 
Paris,      dealing      with      industrial      and 
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hygienic  aspects  of  lighting.  Clearly  the 
keynote  <>f  the  Society's  programme  was 
"  co-operation,"  and  this  was  emphasisi  d 
by  the  fact  that  it  had  been  able  to  obtain 
the  co-operation  of  the  medical  profession 
in  securing  the  services  of  its  new  I' 
dent.  Sir  William  Bennett,  whose  name 
it  gave  him  the  greatesl  pleasure  to 
associate  with  the  toast. 

Sir  William  had  had  a  long  and  distin- 
guished career,  and  was  probably  well 
known  to  most  for  the  very  valuable 
services  which  he  rendered  in  connection 

with     the     South     African     War.      As     a 

member  of  the  consulting  staff  of  Beveral 
hospitals  he  had  had  unique  oppor- 
tunities of  appreciating  the  importance 
of  light  and  its  efl  set  on  the  human  body, 
and  his  appointment  as  Burgeon  to  His 
Majesty  the  King  was  evidence  of  the 
greal  appreciation  with  which  he  was  held 
in  the  medical  profession.  Sir  William 
had  also  taken  keen  interest  in  n  any 
other  scientific  questions,  and  he  was  an 
authority  on  the  subjeel  of  smoke 
abatement.  It  was  with  the  greatest 
confidence  that  he  gave  the  toast  of 
■■  The  Illuminating  Engineering  Society," 
coupled  with  the  name  of  the  President- 
elect, S  r  William  Bennett. 

Sn:  Wii.uam  Bennett,  K.C.V.O., 
Kites.  (President-Elecl  of  the  Illumin- 
ating Engineering  Society),  in  replying 
to  the  Toast,  fire!  expressed  his  apprecia- 
tion of  the  kind  terms  in  which  it  had 
been  proposed,  and  the  cordial  manner  in 
which  it  had  been  received. 

When  he  had  first  1 d  asked  to  take  up 

the  Presidency  of  the  Society  he  fell  that 
he  must  decline  on  account  of  his  lack  of 
familiarity  with  the  subject.  Bui  in  a 
subsequent  visit  the  Hon.  Secretary  had 
pointed  ..ut  that  the  interests  of  the 
Society  were  by  no  means  confined  to 

technical    matters,   and    that    it    had   aim- 

and  ambitions  closely  affecting  the  health 
of    the    community.     Mi      I  also 

pointed  out  thai  in  these  circumstances 
the  Bociety  hoped  in  tact,  was  almosl 
entitled  to  ask  for  the  aid  of  the  medical 
profession  in  forwarding  its  views.     He 

therefore  felt   that   he  had    Q0    alternative 

but  to  reconsider  bis  decision,  and  that 
accounted  for  Ins  presence  in  the  Chair. 

He  had  been  Bpeaking  to  a  friend  of  his 
quite  recently  who,  after  an  absence  of 


more  than  50  years,  had  returned  to  this 
country  about  fifteen  years  ago.  He  said 
that  the  thing  which  struck  him  most 
on  his  return  was  the  improvement  in 
lighting,  which  he  thought  was  a  matter 
of  the  firsl  importance  ;  and  when  one 
came  to  think  of  it,  he  did  not  think 
his  friend  was  wrong.  Generallv.  the 
ordinary  man  in  the  Btreet  was  apt  to 
view  the  matter  of  artificial  light  from  the 
point  of  view  that  the  excellence  of  it  lav 
in  its  intensity  :  in  other  words,  the  more 
he  got  the  better  it  was.  In  doing  so, 
however,  he  lost  Bight  of  the  fact  that 
too  much  light  might  sometimes  do  as 
much  harm  to  health,  and  sometim 
■.Meat  deal  more  harm  to  health,  than  too 
little  light,  and  it  was  an  easy  thiir_r  to 
be  obsessed  in  matter-  of  this  description. 

The  important  point  about  li-_dit.  and 

oie-  which  was  sometimes  of  more  0©n- 
Bequence  than  its  intensity,  was  the 
proper  arrangemenl  of  it  in  relation  t<  the 
purpose  for  which  it  was  to  lie  used, 
because  people  working  under  disadvan- 
tageous conditions  of  lighting,  of  necessity 
could  hardly  keep  in  proper  health,  and 
imperfect   health   was    incompatible  with 

efficiency.     The  output  of  workers  under 

these  conditions  must  be  defective, 

A  very  good  object-lesson  was  provided 
in  the  lighting  of  schools.  Too  little 
light  in  a  school  led  to  eve-strain  and 
brain  fa<_r.  Too  much  light,  on  the  other 
hand,  produced  eve  irritation,  brain 
irritation,    headache-,    neurasthenia,    and 

other  evils.  But  the  matter  was  not 
limited  to  the  amount  of  light.  Improper 
arrangemenl  and  imperfect  disposition  <>f 

the   illuminant    often   led  children   to   use 

one  eve  more  than  tl ther  Owing  to  the 

lighting  being  received  mainly  on  one  side, 
whilst  tl  disadvantageous  placing  of  the 
lighl  Bources  may  at  times  lead  to  spinal 

curvature  and  other  troubles  owing  to  the 
cramped  and  unnatural  posture  adopted 
by  children  in  their  efforts  t.>  obtain  the 
best  of  the  light.  It  was  a  common 
thin.  •  'hat  children  were  suffering 

from  brain  i-\'i  and  brain  fatigue  through 
overwork,  whereas  in  a  very  large  number 
of  cases  the  brain  fatigue  was  not  due  to 

OVerWOrk  but    to  defective  1  i  LT 1 1 1 1  f  I  UT  - 

[<  WSS  notorious  that  the  use  of  spec- 
tacle- was  increasing  in  children  and  there 
was  .  ii  elaboi  I  •  m  by  which  t  hese 

were  provided  under  medical  super,  i-i  'ii  ; 
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yet  there  was  no  methodical  inspection  or 
rational  guide  to  the  proper  lighting  of  the 
rooms  in  which  these  children  worked, 
and  it  would  be  extremely  interesting  to 
find  out  what  the  effect  would  be  upon  the 
number  of  spectacles  supplied  if  in  any 
given  school  there  was  instituted  a  proper 
supervision  of  the  lighting  arrangements. 

These  remarks  also  applied  to  lighting 
in  factories  and  other  industrial  concerns, 
and  it  was  satisfactory  to  know  that  the 
Departmental  Committee  appointed  by 
the  Home  Office  was  carefully  considering 
this  matter.  At  the  same  time  he  hoped 
the  Society  would  not  relax  its  efforts  in 
consequence  of  the  appointment  of  this 
Committee  ;  indeed,  he  hoped  it  would  pro- 
ceed still  more  energetically  than  before. 

There  was  also  the  very  interesting 
question  to  be  investigated  of  when  the 
artificial  light  should  be  substituted  for 
daylight.  It  was  a  difficult  problem. 
He  did  not  know  whether  it  might  be 
possible  to  arrange  some  sort  of  automatic 
photometer  or  something  of  that  kind  to 
indicate  when  artificial  light  should  be 
used.  If  such  an  instrument  could  be 
usefully  employed  he  was  sure  that  some 
member  of  the  Society  would  be  able  to 
design   it. 

In  conclusion,  he  referred  to  the  help 
which  the  medical  profession  could  give 
in  the  serious  work  which  the  Society 
was  doing  in  what  might  be  called  the 
less  technical  aspects  of  illumination. 
Not  only  was  the  Society  entitled  to  ask 
for  the  help  of  the  medical  profession,  but 
the  medical  profession  was  really  bound 
to  give  it,  and  to  give  of  its  best.  After  all, 
the  medical  profession  was  the  guardian, 
or  should  be  the  guardian,  of  the 
public  health,  and  the  lighting  question 
was  one  of  the  most  important  factors  in 
connection  with  hygiene.  It  could  not 
be  denied,  and  he  said  this  advisedly — 
that  illumination  was  just  as  much  a 
matter  of  true  hygiene  as  ventilation 
or  any  other  sanitary  measure.  That 
was  absolutely  certain,  and  if  the 
Illuminating  Engineering  Society  could 
convince  the  public  and  the  proper 
authorities  of  this  fact,  and  could  formu- 
late definite  recommendations  as  to  what 
constituted  good  illumination,  it  would 
be  doing  a  work  which  wovld  be  of  in- 
calculable benefit  to  the  community  at 
large. 


Toast :    "  Our  Guests." 

Mr.  Leon  Gaster  (Hon.  Secretary),  in 
proposing  this  toast,  said  he  would  also 
like  to  refer  briefly  to  some  letters  from 
friends  who  were  unavoidably  absent. 
Sir  James  Crichton  Browne  wrote  :  "I 
am  following  the  valuable  work  the 
Society  is  doing."  Sir  George  Kekewich  : 
"  I  should  have  been  delighted  to  accept, 
especially  as  I  take  a  very  keen  interest 
in  the  lighting  of  all  educational  institu- 
tions." He  might  mention,  among  others 
who  had  expressed  regret  at  absence,  the 
names  of  Lord  Rayleigh,  Sir  Aston  Webb, 
Sir  J.  Yoxall,  Sir  H.  Tanner,  Sir  T.  Oliver, 
Sir  Geo.  Newman,  Col.  R.  E.  Crompton, 
Mr.  Patchell,  and  the  Presidents  of  the 
Institution  of  Electrical  Engineers,  the 
Royal  Institute  of  British  Architects, 
and  the  Ophthalmological  Society. 

There  was  one  point  he  might  mention 
before  proceeding  to  the  subject  proper  of 
his  remarks.  They  would  notice  that 
the  toast  list  had  been  somewhat  ni'' 
tailed.  This  had  been  arranged  in  order 
to  leave  time  for  members  to  converse 
after  the  speeches  were  over,  and  he 
hoped  members  would  take  advantage 
of  this  opportunity  before  breaking  up 
for  the  evening. 

Proceeding,  Mr.  Gaster  said  he  was  sure 
all  regretted  especially  the  absence  of 
Professor  Thompson,  to  whose  services  to 
the  Society  Sir  Boverton  Redwood  had 
already  made  such  happy  reference. 
But  they  were  glad  to  feel,  in  welcoming 
Sir  William  Bennett  as  the  President 
Elect,  that  the  Society  has  secured  a  new 
friend  and  that  they  had  been  exceedingly 
fortunate  in  securing  the  support  of  such 
an  eminent  member  of  the  medical 
profession. 

They  were  also  fortunate  to-night  in 
the  presence  of  Sir  W.  Crookes  who,  as 
President  of  the  Royal  Society,  occupies 
what  is  perhaps  the  premier  position  that 
any  scientific  body  in  this  country  can 
offer.  For  many  years  Sir  William  has 
also  been  closely  associated  with  the 
Royal  Institution,  and  the  recent  award 
of  the  Order  of  Merit  is  surely  the  best 
recognition  that  could  be  given  to  the 
width  and  originality  of  his  researches. 
Sir  William  Crookes  was  one  of  the 
pioneers  in  molecular  physics  and  in  the 
Study  of  those  intricate  processes  within 
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the  atom  <m  which  the  production  <»f  light 
i-  really  based.  The  Crookes  radiometer 
is  known  to  every  student  of  physics. 
More  than  once  it  had  been  suggested 
that  a  direcl  reading  photometer  mighl  be 
based  on  the  same  principle;  but  such 
an  instrumenl  is  yet  to  rem".  In  1881, 
Sir  William  was  instrumental  in  designing 
apparatus  for  the  production  «>f  high 
vacua,  a  matter  of  vital  importance  in  the 
mbsequenl  development  of  incandes 
electric  lamps;  and  his  own  house  was 
among  the  very  earliesl  in  London  to  be 
lighted  by  electricity. 

The  Society  was  indeed  honoured  by 
the  supporl  <>f  the  President  <>f  the 
I:  ■  al  Society,  whose  wide  scientific  sym- 
pathies are  famous  throughout  the  world. 

Sir  Benry  Trueman  Wood  was  known 
to  all  members  of  the  t.E.S.  .1-  the  genial 
and    energ  retary    <>f    the    Royal 

Society  of  Aits,  for  whose  success  be 
has  worked  bo  hard  and  whose  in- 
ting  history  he  has  recently  written 
in  a  most  fascinating  volume.  Mr. 
<  raster  added  I  hat  In-  had  been  a  member 
of  the  Royal  Society  of  Arts  for  many 
ami  he  felt  that  the  education 
derived  from  its  varied  and  delightful 
papers  ha-  been  <>f  immense  value  to 
him.  As  a  Society  they  owed  a  great 
deal  tn  tin-  advice  of  Sir  Benry  in  the 
early  >ta'_"'-.  ami  to  the  constant  svm- 
pathy  and  Bupport  at  the  Royal  Society 
«>f  A 

If  tin-  Royal  Society  has  a  unique 
lie. nl  for  the  encouragement  of  pure 
science,  tin-  Royal  Society  of  Aits  has 
don.-  more  than  anv  other  body  in 
this  country  to  encourage  its  practical 
application.  Many  are  the  movemi 
which  it  has  originated,  which  have  pro- 

•  1   to  mature  and   have  thru   1 n 

encouraged     to    independent 
From  the  very  first  the  Society  encour- 
aged each  illuminant  a-  it  came  forward. 
The  Society's  Bouse  was  one  ..f  the  very 
earliesl  public  buildings  to  he  lighted  by 

1  ml   it    w  a-  also  One  "f  t  he   fust    tn  he 

lighted  by  electricity.     Sixty  y< 
the    Society    formed    a    Committee    t-. 
inquire  into  the  effect   of  light   on  1 
signl  iii  connection  with  various  trades, 
and  anticipated  much  of  the  work  being 
done  to-day. 

Mr.  Gastei  pro*  eeded  to  remark  that 
there     was    another    field,    the    artistic 


aspects   of   illumination,  <<n  which  much 
remains  to  lie  done. 

Only  a  few  weeks  ago  Sir  Aston  Webb 
advocating  the  establishment  of  a 
Ministry  of  Fine  Arts  in  this  countrw 
and  the  proposal  has  received  considerable 
support  from  tin1  architectural  protest 
Surely  lighting  i-  a  "  tine  art."'  and  he 
hoped  that  this  will  not  be 
should  such  a  ministry  ever  he 
formed. 

'  >n  the  artist  's  <,f  illumination 

we  have  much  to  learn,  and  our  Society 
naturally  turns  to  the  architects  with 
whom  the  lighting  of  buildings  of  historic 
and  architectural  distinction  so  largely 
I!.-  was  glad  t.»  welcome  a-  one  of 
our  guests  Mr.  A  W.  B.  Cross,  Vice- 
President  of  the  Royal  Institution  of 
British  Architects,  and  felt  Bure  that  the 
aims  of  the  Society  would  receive  the 
sympathy  of  the  Institute. 

Only  a  month  ago  when  the  Society 
discussing  the  problem  of  daylight 
illumination,  the  design  of  window  space 
and  other  matters  of  vital  interest  to  the 
architectural  profession,  Mr.  A.  K. 
Farrow,  F.R.I. B. A.,  came  as  the  repre- 
sentative of  the  Royal  Institute  of  British 
Architects.  \\<-  expressed  his  conviction 
the  important  wmk  now  being  done 
in  this  direction  by  the  Illuminating 
Ei  Sneering  Society. 

There  were  also  present  to-night  several 
vice-presidents  of  the  Society,  including 
S    Boverton  Redwood,  one  of  the  S 

earliest    ami    staum  hest    supporters,    who 

was  present  at  the  Inaugural  Meeting  in 
1909,  ami  who  had  come  again  to  propose 

the    toast    of    the    Society    that    night,    in 

spite    of    other    pressing    engagements. 

It   wi  pleasure    to   presenl 

Mr.  Edward  Allen  ami  Mr.  Snell,  repre- 
sentatives of  the  Institutions  of  Gas  ami 
rrical    Engineers,    with    whom    the 
•  v    hail    had    the    pleasure    of 
operating  in  several  matters  during  the 
irear.     Tl  ey  hoped  to  continue  this 
friendly    co-operation,    and     he    might 

mention,  as  an  illustration  of  the  cordial 
relations  aliea.lv  established,  that  it  had 

I n  agr 1  for  the  Presidents  of  these 

two  Institutions  always  to  lie  also  \ 

■  1   Members   of   Council   of 
the  Illuminating  Engineering  Society. 

The  moveinent.in  sln.it.  offered  points 
of      interest      to     all     prof. 
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he  asked  them  to  drink  the  toast  of  the 
distinguished  representatives  of  these 
professions  who  were  present. 

Sir  William  Crookes,   F.R.S.,    O.M. 
(President   of   the    Royal   Society),    said 
there  was  a  peculiar  appropriateness  in  his 
rising  to  reply  to  this  toast,  because  he 
was    probably    the    oldest    illuminating 
engineer   in.  the   room.     His   experience 
dated  from  the  1830's  or  1840's,  when  he 
was  a  boy.     He  then  spent  a  good  deal 
of  time  at  a  farmhouse  in  the  country, 
and  his  early  experiences  in  lighting  were 
with  the  tinder  box.     At  that  time  also 
he  made  sulphur  matches,  and  became 
very  expert  in  getting  a  light  from  the 
tinder  box.     After  that  time   came   the 
rushlights  and  tallow  candles,  and  other 
primitive    methods    of    obtaining    light. 
He  recalled  how,  when  he  was  in  Africa 
some  twelve  or  fourteen  years  ago,  he 
found   that  the   method   of   getting  fire 
was  almost  entirely  confined  to  the  flint 
and    steel.     Everybody    carried    a    little 
apparatus  of  this  kind,  and  he  also  heard 
of    some    tribes    which    used    the    old- 
fashioned    method    of    getting    fire    by 
rubbing  sticks  together.     He  was  able  to 
get  one  or  two  members  of  that  tribe 
together,  and  one  man  showed  him  how 
it  was  done.     In  two  or  three  minutes 
they  got  smoke,  and  in  five  minutes  a 
flame.     He     took     possession     of     these 
sticks,  and  when  he  came  back  he  was  able 
to  show  his  friends  how  it  was  done. 

Following  on  the  tallow  candle  came 
the  oil  lamp  and  the  gas  lamp,  and  at 
last  came  electric  lighting,  in  connection 
with  which  he  remembered  an  exhibition 
on  the  roof  of  the  Polytechnic,  from 
whence  a  brilliant  light  was  thrown  down 
Regent  Street,  much  tu  everybody's 
surprise.  He  made  a  good  many  lamps 
of  his  own  at  that  time,  and  thought  it 
would  not  be  bad  if  he  lit  his  house. 
He  excavated  a  very  large  hole  in  the 
front  garden,  and  put  in  an  engine  and 
dynamo,  which  had  such  an  effect  upon 
his  neighbours  that  one  gentleman  gave 
up  his  house  and  refused  to  come  back 
for  fear  of  being  blown  up,  owing  to  one 
of  the  workmen  having  confused  the 
words  "  dynamo "  and  "  dynamite," 
and  having  referred  to  the  excavation  as 
being  a  dynamite  factory.  At  that  time 
he  was  an  experimental  chemist,  and  had 


a  large  quantity  of  hard  glass  tube  in  his 
possession.  There  was  not  very  much 
known  about  insulation  at  that  time, 
but  he  knew  that  glass  was  a  good  insu- 
lator, and  so  he  laid  his  wires  in  this  hard 
glass  tube.  In  this  way  his  house  was  the 
first  in  England  to  be  lighted  by  electricity, 
and  moreover,  he  made  the  lamps  him- 
self. That  was  in  1881,  and  a  few  years 
ago  the  Electric  Supply  Company,  which 
now  supplied  him,  made  an  examination 
of  the  insulation  on  some  of  the  older 
installations  on  its  system,  and  it  was 
interesting  to  note  that  whereas  a  great 
many  installations  were  defective,  his 
glass  insulation  gave  as  good  a  test  as 
could  be  wished  for.  He  could  therefore 
thoroughly  recommend  glass  tube  for 
electric   wiring ! 

The  President  had  mentioned  the 
importance  of  the  scientific  study  of 
lighting,  and  in  this  connection  he  might 
mention  that  quite  recently  he  had  sent  a 
communication  to  the  Royal  Society 
giving  the  results  of  some  researches  that 
he  had  carried  out  in  connection  with  a 
Committee  of  the  Home  Office  on  the 
preparation  of  glass  for  spectacles.  He 
had  made  some  two  or  three  hundred 
samples  of  glass  of  all  colours,  and  had 
succeeded  in  preparing  a  glass  which 
cut  off  all  the  heat  rays,  but  very  little 
light.  Other  glasses  which  he  made  cut 
off  all  the  ultra-violet  rays,  which  were 
very  injurious  to  the  eyes,  but  scarcely 
impeded  the  luminous  rays.  He  believed 
that  some  of  these  glasses  were  perfect 
in  reducing  glare  from  the  sun,  white 
cliffs,  and  from  the  snow  in  Switzerland. 
He  hoped  that  illuminating  engineers 
would  continue  these  researches,  and  suc- 
ceed in  producing  a  method  of  illumina- 
tion which  would  yield  a  more  substantial 
proportion  of  the  valuable  luminous  rays, 
but  would  suppress  those  that  were  useless 
or  prejudicial. 

Sir  Henry  Trueman  Wood  (Secretary 
of  the  Royal  Society  of  Arts)  remarked 
that  whereas  Sir  William  Crookes"  house 
was  the  first  to  be  lighted  by  electricity, 
he  believed  the  Royal  Society  of  Arts' 
premises  was  the  first  public  building 
to  be  permanently  lighted  by  electricity, 
and  it  continued  with  tlial  form  of  lighting 
up  to  the  present  time. 

The  Royal  Society  of  Arts  had  a  very 

p  2 
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close  connection  with  the  Illuminating 
Engineering  Society,  for,  following  its 
nana]  custom,  it  had  decided  to  leave  the 
art  of  illumination  out  of  its  programme 
when  it  found  that  there  was  a  Society 
Btrong  enough  to  deal  with  the  matter 
itself.  Saving  done  this,  however,  it  had 
afforded  the  Illuminating  Engineering 
Society  what  help  it  could  in  the  way  <>f 
lending  its  rooms  for  then-  meetings 

As  a  matter  of  fact  the  formation  of 
the  Illuminating  Engineering  Society  was 
immediately  preceded  and  do  doubl 
stimulated  by  a  -.-im--  of  most  admirable 
Cantor  lectures  given  by  Mr.  Gastei 
before  the  Royal  Society  of  Arts. 

In  conclusion,  Sir  Benry  remarked  that 
even  in  the  hall  of  the  Royal  Society  of 
Arts  the  Society  had  made  its  influence 
felt,  and  had  recently  induced  him  to 
make  substantial  additions  and  impi 
ments  to  the  existing  lighting. 

Mr.  A.  W.  S.  '  Rosa  (Vice-Presidenl  of 
the  Royal  Institute  of  British  An  hit. 
who  made  the  final  reply  to    the    t 
expressed  bis  appreciation  <>f  the  mannei 
in  which  the  guests  had  been  received, 


and  regretted  the  absence  of  the  President 
of  the  Royal  Institute  of  British  Archi- 
tects, .Mi.  Blomfield. 

Speaking  on  the  architectural  Bide 
of  the  illumination  question,  he  said  that 
architects  of  his  generation  had  not  had 
the   advantage  01   a  scientific  education 

in  illumination,  and  had  formed  their 
methods  before  lighting  was  considered 
in  a  scientific  way.     But  they  now  knew 

where  to  turn  for  expert  advice,  namely, 

to  the  Dluminating  Engineering  Society, 

and  this  was  the  next   best  thing  to  such 

an  education.  Therefore,  he  wished  the 
Society  every  success,  on  behalf  <>f  the 
I:  al  Institute  of  British  Architects,  and 
believed  that  if  the  Society  continued 
to  flourish,  architects  would  be  relieved 

of  a   great    deal   of  anxiety. 

The  present  day  was  an  age  of  specialisa- 
tion, and  scientific  artificial  lighting  was 
in  it-elf  a  life-study.  Such  movemei  ' 
that  being  developed  by  the  Illuminating 
Engineering  Society  naturally  required 
time  to  make  themselves  felt,  and  no 
doubt  the  next  generation  <>f  archil 
would  go  to   work    on    more    scientific 

lllie-. 


OFFICIAL    ANNOUNCEMENT    OF     NEXT    MEETING. 


(To  be    held    in    the    House    of    the    Royal    Society    of    Arts,    18,    John 
Street,  Adelphi,  London,  at  8  p.m.,  on  Tuesday,  March  17th,  1914.) 


At   this   Meeting  a  paper  will    be    presented  by   Mr.  W.   C.   CLINTON 

on  "A    COMPARISON    BETWEEN    ILLUMINATION    ESTIMATES 

AND    PERFORMANCE    IN    PRACTICE." 


Tickets  <m<  l><  had  mi  application  t<>  tl'<   Hon.  Secretary  [Mr.  /..  Oaster, 

■"._'.    I     tone  Street,  Li>t<d<<i<.  S.W.). 
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THE    LIGHTING    OF    PICTURE    GALLERIES    AND 

ART    STUDIOS. 

(Discussion  at  a  Meeting  of  the  Illuminating  Engineering  Society  held  at  the  House  of 
the  Royal  Society  of  Arts,  18,  John  Street,  Adelphi,  W.C.,  on  Tuesday,  Feb.  \lth 
1914.) 

SUMMARY    OF    PROCEEDINGS. 


A  meeting  of  the  Society  took  place  at 
the  house  of  the  Royal  Society  of  Arts, 
on  Tuesday,  February  17th.  Mr.  F.  W. 
Goodenough  was  in  the  chair,  but  had 
to  leave  early  and  his  place  was  then 
taken  by  Mr.  R.  J.  Wallis-Jones. 

The  Minutes  of  the  last  meeting  having 
been  read,  the  names  of  new  applicants 
for   membership   were   presented. 

A  discussion  on  the  Lighting  of  Picture 
Galleries  and  Art  Studios  was  then  opened 
by  Prof.  S.  P.  Thompson  (see  page  148). 
The  following  took  part : — Mr.  A.  P. 
Trotter,  Mr.  David  Murray,  R.A., 
Mr.  Joseph  Pennell,  Mr.  V.  H. 
Mackinney,  Mr.  Percy  Bigland,  Mr. 
S.  E.  Thornton,  Mr.  P.  Bush,  Mr. 
Justus  Eck  and  Mr,  T.  E.  Ritchie. 


A  vote  of  thanks  to  Prof essor Thompson 
was  moved  by  the  CHAIRMAN  (Mr.  U.  ■). 
Wallis-Jones),  who  also  referredjto  the 
courtesy  of  Mr.  A.  B.  Macdonald,  of  the 

Public  Works  Office  in  Glasgow,  and  of 
Mr.  W.  T.  Oldrieve,  architect  to  H.M. 
Office  of  Works  in  Edinburgh,  for  the 
information  and  photographs  relating 
to  the  McLellan  Gallery  and  the  Royal 
Scottish  Academy  ;  and  to  those  firms 
who  had  contributed  to  the  success  of  the 
evening   bj    sending  exhibits. 

In  conclusion,  the  Chairman  announced 
that  the  next  meeting  of  the  Society 
would  be  held  on  Tuesday,  March  17th, 
and  a  paper  by  Prof.  W.  C.  Clinton 
entitled  "A  Comparison  between  Illumin- 
ation Estimates  and  Performance  in 
Practice." 


NEW    MEMBERS    OF    THE    SOCIETY. 

The  names  of  applicants  for  membership  read  out  at  the  previous  meeting  on  Jan. 
loth*  were  formally  announced  at  the  last  meeting,  and  these  gentlemen  declared 
members  of  the  Illuminating  Engineering  Society. 

In  addition,  the  names  of  the  following  gentlemen  have  been  duly  submit  ted  and 
approved  by  the  Council,  and  were  also  read  out  by  the  Hon.  Secretary  at  the  last 
meeting  : — 


Vice-President  and  President-Elect  :- 

Bennett,  Sir  William, 
K.C.V.O.,  F.R.C.S. 


Ordinary  Members  : — 

Anderson,  L.  S. 

Bryan,  J.  H. 

Green,  H.  N. 

Laurence,  E.  F. 
O'C'oimell,  M.  W. 

Snelson,  E.  I). 


Member  of  Consulting  Staff  of  Osborne, 
H.M.  Inspector  of  Anatomy,  Consulting 
Surgeon  to  St.  George's  Hospital,  &c, 
1,  Chesterfield  Street,  London,  W. 

Asst. -Engineer,    Lanes.    Electric    Power    Co., 

Westerby,  Westmorland  Road,  TJrmston, 

X.  Manchester. 
Consumers'  Adviser,  St.  Pancras  Electricity 

and    Public    Lighting    Dept.,    57..    Pratt 

Street,  London,  N.W. 
Lighting  Dept..  General  Electric  Co.,  Ltd., 

:!!.     Lansdowne      Gardens,      StockweU, 

London.  S.W. 
Elec.     Engineer,     131,    Sefton    Park    Road, 

Bristol. 
Sec.  and  Director  of  Pope's  Elec.  Lamp  Co.. 

Ltd..  IS.  Meall  Road,  Harlesden,  London, 

N.W. 
Draughtsman,    10,    Baltic    Street,    Seedley, 

Manchester. 


*   Ilium.  Eng.   Land.,  Feb.,  191 L  p.  7:). 
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THE    LIGHTING    OF    PICTURE    GALLERIES    AND 

ART    STUDIOS. 


(Discission    at   a  Meeting   of  the   Illuminating    Engineering   So<  iety  held 

AT    THE    HOUSE    OF    THE    ROYAL    SOCIETY  OF  Auis.   18,  JOHN  STREET,    Adki.L'HI. 

W.c.  oh  Tuesday,  Feb.  17th,  1914.) 


Pbofe8SOB  Silvan  us  P.  Thompson,  who 
opened  the  discussion,  said  that  the 
[Humiliating  Engineering  Society  dealt 
with  lighting  in  its  must  general  aspect, 
and  also  with  lighting  in  it-  particular 
applications  to  special  cases.  At  former 
meetings  they  had  discussed  the  lighting 
ill  schools,  of  libraries,  and  of  public 
buildings  generally.  The  members  bad 
nn't  always  on  the  common  understand- 
ing thai  they  <li<l  not  go  out  of  their  way 
to  press  this  in  thai  particular  illuminant, 
but  tried  to  and  a  common  gr<  ind  foi 
electricity,  acetylene,  daylighl  and 
everything  else,  endeavouring  al  the 
same  time  to  lay  down  useful  rules  which 
governed  the  production  of  the  Batis 
factory  illumination  of  surfaces,  table  . 
walls,  pictures,  or  whatever  it  might  be, 
by  whatever  means.  Bui  the  lighting 
of  picture  galleries  and  art  Btudios  had 
never  been  discussed  by  the  Society  in 
any  detail.  An  endeavour  had  l>ccn 
made  on  this  occasion  to  secure  the  assisl 
ance  of  a  Dumber  <»f  gentlemen  particu- 
lar!) interested  in  the  lighting  of  galleries 
.mil  Btudios  and  his  own  task  was  simply 
to  lay  down  a  number  ol  points,  as  il  were, 
more  or  less  debatable,  in  order  to  elicil 
information,  criticism,  and  suggestions, 
anil  tn  gel  at  the  experience  <>f  those  who 
were  in  the  besl  position  to  know. 

He  would  begin  by  taking  the  question 
of  daylighl  lighting.  In  every  picture 
gallery  there  must  be  windows  ol  some 
>nit.  ami  we  wanted  to  know  what  is 
the  besl  disposition  of  windows,  and  bow 
t  be  disposition  "f  t  he  apert  urea  w  bicfa 
admitted  t lie  daylighl  mighl  l>e  made  the 
meal  effective  for  the  purpose.  It  was 
presumed  that  for  the  majority  of  galleries 
the  surface  tn  lie  illuminated  was  a 
vertical  surface,  against  which  pictures 
were  hung.  There  were,  nevertheless, 
plenty  <>f  cases  of  horizontal  surl 
where  works  of  art  were  frequently  dis- 
played, or  for  tin'  lighting  of  sculpture, 


and  in  these  cases  different  conditions 
prevailed  from  those  relating  to  the 
lighting  of  walls. 

One  principle  could  be  laid  down  for  the 
lighting  <d  art  galleries  where  things 
were  to  he  displayed  on  the  walls,  and  he 
laid  this  down  as  a  general  principle,  viz  . 

that  there  OUghl   to  lie  a  -uperal>undaip  c 

of  openings  for  the  daylighl  to  come  in. 

If  there  were  an  insufficient  admission  ol 
lighl  the  pictures  Buffered.     If  there 
a  superabundance  of  daylighl  this  could 

always,  by  the  aid  of  screen-.,  he  dimin- 
ished. Architects  "i;_dit  to  have  im- 
pressed   upon    them    this   condition, 

that    there    should    he    an    abundance    of 

top  lighting,  because  as  a  general  rule, 
with  pictures  all  round  a  room,  any  side 
lighting  was  disastrous  to  some  part 
of  the  aspect  of  the  place.  He  thought 
he  could  say  that  he  had  not  seen  any 
factory  art  gallery  where  the  height 
of  the  openings  through  which  tin'  lighl 

came   was  not   BUCh   that    the  slope  of  the 

light    from   the  opening  to  the  pictures 
was  lower  than   to  degrees.     The  lowest 
part  of  the  openings  ought  to  he  16  d<  b 
above  the  level  <>f  the  picture,  otherwise 

t  he  pen  |  i]e  st  audi  11 '_'  a  few   feet  a  Way  got  the 

direit   reflection,  the  specular  reflection, 

from  the  glass  or  varnish,  due  to  the  open 

ings  t hat     ere  too  low . 
Then  again,  for  the  lighl   of  galleries 

where  pictures  were  hung  on  the  wall-, 
it  u;h  a  matter  of  considerable  import- 
ance a-   to   what    was  done   with    the   ie-t 

of  the  wall  between  the  tops  of  the  pic 

tUieS    and    the    place    wheie    the    window  - 

hi  skylights  began.  Some  picture  gal 
leries  were  designed  as  if  that  space 
were  of  no  importance.  On  the  contrary, 
it  wa-  of  very  great  importance  to  have 
an  adequate  spa*  e  between  the  top  of  the 
picture-  and  the  beginning  of  the  tight 
opening!  and  to  have  that  space  rightly 
occupied,  because  when  direct  light  wa 
coming  in  through  an  opening  a  <nea1  deal 
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Two  views  of  the  new  McLellan  Gallery,  Glasgow,  showing  lighting   from  Ihe  roof  and 

local  artificial  illumination. 
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of  that  light— even  possibly  direct  sun- 
lighl  -was  received  upon  the  Bides  of  the 
trails,  and  these  gave  out  light  by  diffuse 
reflection  in  all  directions  to  the  pictures. 
If  this  upper  wall  Bpace  was  unsuitably 
occupied,  then  the  pictures  opposite 
Buffered.  The  picture  on  the  right-hand 
wall  received  Borne  of  the  light  from  the 
wall  on  the  Left,  and  vice  versa.  A  very 
remarkable  example  <>t  misjudged  tan 
ment  of  wall-space  was  afforded  by  one 
of  the  largest  rooms,  the  Turner  room, 
in  the  Tat.-  Gallery,  where  the  Bpace 
above  t he  pictures  up  to  the  skylight  - 
a  ii mn-  crimson  tone  :  with  the  resull 
t  hat  when  t  hi-  lighl  was  coming  in  through 
tin-  skylights  and  struck  on  that  crimson 
wall,  all  the  pictures  opposite  were 
illuminated  by  a  red  light,  and  nol  by  a 
true  daylight,  and  they  were  ruined  in 
some  aspects.  If  any  persons  happened 
to  he  in  that  room  in  the  Tat.'  Gallery 
"ii  .i  bright  day.  with  fleecy  whit.-  clouds 
and  occasional  alternations  "I  bright  sun- 
shine and  shadow.  BO  that  the  red  wall 
was  lighted  up  brilliantly  ami  then 
plunged  int(.  comparative  darkness,  they 
would  observe  that  t  he  pict  ores  absolutely 
changed  colour.  The  effect  of  coloi  c 
on  the  reflecting  walls  opposite  had  not 
been  sufficiently  considered,  at  any  rate. 

in  t  hat    particular  case. 

For   studios,    things    had    crystallized 

almost    into  a    regulation   t  hat    an   ai ' 

Btudio  ought  to  have  a  top  light,  ami 
possibly  a  window  in  combination  with  it. 
racing  towards  the  north,  in  order  that 

there     might      he      ||<.     tlouhlf      with     illicit 

BUnlight,  ami  BO  that   the  light  of  the  >kv 

might  always  come  diffused  through  that 

umdow.      It     was    not.    however,    al 

desired   to   have  the  light    in  the  same 

direction,  ami  art  i-t  b  w  mild  he  well  ad 

if     they     had     what     he     had     mentioned 

before,    namely,    a    superabundance    of 

glass,  BO  that  they  might  shut  off  DV 
curtains    more    of    the    light    to    the    left 

or  to  the  right,  as  suited  the  particular 

ll>'  would  deal  next  with  artificial  light- 
ing. What  was  the  right  position  in  picture 
galleries  for  the  placing  of  the  artificial 
lights,   ami    why   do   we    want    artificial 

lights   I       What    was    t  he    |..,|  1  |,  1 1 1 . 1 1    ol.ject 

of  these  lights  I  \\'a<  it  to  rive  a  general 
illumination  for  the  wall-  of  the  loom. 

or  was  it   to  light   up  partii  ulai   pit  t ; 


Both,  it  might  be  said,  occasionally  ;  and 
obviously  an  arrangement  of  lamps  which 
might  be  good  for  general  illumination 
not  one  which  could  be  adopted  for 
lighting  particular  pictures. 

<>nc  rule  probably  might  be  taken 
almost  for  granted,  that  whenever  lamps 
were   used   they  ought    to    I"  lied 

that  there  were  no  interfering  reflections 
from  the  glass  or  varnish  of  the  pictures 
coming  direcl  to  the  eyes  when  one  was 
standing  in  the  right  position  to  see  the 
pictures.  Lamps  must  be  bo  Bcreened 
that  they  did  not  interfere  with  the 
proper  viewing  of  the  pictures.  The 
extremes!  mod"  was  to  employ 
indirect  lighting,  to  allow  no  light 
from     the     lamps    directly    to    fall     upon 

the  pictures,  hut  to  cans-  the  lamps 
themselves  to  throw    light  on    to    Borne 

wall     or    ceiling    or    screen    which    would 

diffuse  the  light  iii  oidcr  to  obtain  a 
good  genera]  illumination.      It  was  now 

common  even  in  ordinary  halls  to  have 
concealed  lamps  which  throw  their  light 
on  to  a  wide  cove  or  cornice,  or  a  portion 
of  the  ceiling,  BO  that  there  might  he  no 
shailows.  and  BO   that    the  light   might   lie 

diffuse    instead  f  of    appearing    to    come 

from  distinct  bright  points.  For  certain 
purposes,    such    as    engineering    drawing 

offices,   it    was   admirable   to   have   this 

indirect  lighting;  hut  it  was  not  satis- 
factory in  many  cases  for  an  art   gallery. 

There  always  seemed  to  !»•  something 
wanting  if  the  lighting  was  only  indirect, 
especially  so  w  here  one  desired  not  simply 
to  illuminate  the  walls,  hut  to  illuminate 
objects  down  below,  as  for  Bculpture 
galleries,    where  part    of    the 

beauty  ami  effect  of  the  sculpture 
depended  on  I  he  shadows  ;  here  one  did 
not  want  shadow less  lighting, 

lie    would    like    to    lay    this   down   as    a 

challengeable  proposition,  that  as  regards 

the  position  of  lamps  in  picture  gall' 
tudios,  they  ought   to  he  placed  s,, 

that     the     main     direction     of    the     light 

they  give  is  the  same  as  the  main  direction 

of  the  light  that  •  ■  iii--  in  all  day  through 
the  windows,  in  older  that  there  might 
he    the    same    direction    ill    the    two    . 

This  had  been  found  i<>  work  well  in 
certain  cases.     For  example,  there  was 

an  exceedingly  -j. I  new   ait   gallery  in 

the   Royal  Scottish  Academy,  havii 
number    of    interesting    features.     The 
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entrances,  for  instance,  were  not,  as  usual 
in  most  galleries,  at  the  middle  of  the  side 
of  the  wall,  but  they  were  at  the  corners  ; 
a  plan  which  enabled  the  hanging  of  the 
pictures  to  be  carried  out  on  a  consistent 
scheme.  In  that  gallery  there  was  a 
suitable  vertical  wall  space  above  the 
height  of  the  pictures.  Then  there  was  a 
coved  surface  above,  and  at  the  top  were 
the  skylights  through  which  the  light 
came.  The  angle  at  which  the  light  came 
from  the  lowest  part  of  the  skylight  to 
the  top  of  the  pictures  was  just  a  little 
under  45  degrees.  Furthermore,  the 
artificial  lighting  by  lamps  was  by  groups 
of  lamps  put  all  round  the  sides  and 
across  the  skylight,  so  that  the  direction 
of  the  lighting  was  the  same  by  night  as 
by  day.  He  had  no  doubt  of  the  great 
advantage  in  the  visibility  of  things  in 
that  room.  He  would  like  to  lay  down 
for  artists'  studios  also  some  rule  that 
as  far  as  possible  the  natural  and  artificial 
lighting  should  be  done  from  the  same 
direction. 

Many  years  ago  he  had  the  honour  of 
being  consulted  privately  by  one  of  the 
most  distinguished  artists  of  the  present 
day,  who  was  now  in  the  Academy,  for 
advice  as  to  the  lighting  of  his  studio 
in  order  to  get  a  little  prolongation  of  the 
daylight  in  the  afternoon.  There  were  not 
the  means  then  which  exist  now,  and  he 
recommended  him  to  have  two  arc 
lamps,  the  best  that  could  be  obtained, 
and  to  fix  them  up  quite  high  close  to 
where  the  north  light  was,  and  to  turn 
these  arc  lamps  on  at  least  half-an-hour 
before  daylight  went.  He  advised  his 
friend  that  he  would  then  not  know 
that  the  daylight  was  gone,  even  after 
he  was  working  only  by  artificial  light. 
He  now  regarded  that  as  an  extremely 
imperfect  way  ;  but  it  enabled  the  artist 
to  go  on  with  his  work.  This  brought  him 
to  the  really  more  important  question, 
namely,  the  colour  of  the  artificial 
illumination. 

It  had  been  an  objection  to  all  artificial 
illumination  that  its  colour  was  so 
different  from  that  of  natural  daylight. 
Perhaps  those  who  complained  bitterly 
about  the  bad  effect  of  pictures  due  to 
the  tints  of  gaslight,  electric  light  or 
acetylene  were  not  all  aware  how 
extremely  different  daylight  could  be 
from  daylight.     The  morning  light,  when 


there  was  a  blue  sky  with  white  fleecy 
clouds,  was  of  a  totally  different  tint 
from  the  afternoon  light,  when  there  was 
a  light  mist  about,  or,  as  in  London,  with 
smoke.  Then  the  colour  of  the  sky  was 
quite  different.  If  we  were  to  succeed 
in  matching  a  morning  sky  with  artificial 
light  we  should  not  be  matching  an 
afternoon  sky.  We  could  not  match  all 
these  things  at  once.  Nevertheless  it  was 
possible  even  now  to  do  a  great  deal 
in  the  way  of  approaching  the  tint  of 
daylight  with  an  artificial  daylight. 
This  had  been  tried  in  many  cases  with 
gas  or  electric  lamps  and  coloured 
screens  of  tinted  tissue  paper  or  of 
tinted  silk,  which  had  been  hung  in  front 
of  the  light ;  but  there  had  always  been 
a  considerable  hesitation  on  the  part 
of  those  wiio  used  the  lights  to  emplov 
adventitious  aids,  because  there  was 
trouble  in  managing  the  coloured  screens, 
which  were  not  always  successful.  A 
silk  shade  would  fade,  whilst  a  glass 
one  was  brittle,  and  it  had  to  be  fixed 
in  a  frame. 

With  arc  lamps,  similarly,  screens  of 
various  kinds  of  material  could  be  used 
to  keep  down  the  tone  or  to  subdue  their 
light.  In  this  way  a  good  deal  had  been 
done  of  late  years  in  arranging  an  artificial 
daylight  for  the  matching  of  colours. 
This  had  come  about  from  various  sides. 
In  Bradford,  for  example,  where  the 
textile  industries  prevail,  a  great  deal  of 
attention  had  been  given  to  the  question 
of  colour-matching  by  artificial  light. 
Professor  Walter  Gardner,  of  the  Technical 
College  of  Bradford,  and  some  of  his 
associates,  had  made  many  experiments 
to  try  and  find  a  form  of  screen  which 
would  give  them  a  light  by  which  they 
could  match  the  colours  of  fabrics. 
Professor  Gardner  had  sent  him  three 
fabrics,  one  a  kind  of  dull  purple,  another 
a  dull  green,  and  another  a  piece  of  shot 
velvet,  as  the  three  most  difficult  things 
for  testing  a  lamp  as  to  whether  it  gave 
natural  illumination.  These  were  all  dull 
shades,  and  the  primary  tints  in  them 
were  not  so  very  far  from  balanced  ;  the 
resultant  tone  preponderating  in  favour 
of  purple  in  one  and  green  in  another; 
and  if  these  were  examined  by  lights  that 
differ  comparatively  little  from  one 
another  in  tint,  there  was  nevertheless  a 
great  difference  in  the  apparent  tint  of  the 
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fabric.  Professor  Gardner  had  devised 
a  practical  lamp  with  a  Bbade  made  of  a 
particular  blue  glass  obtained  after  many 
experiments  and  much  expense,  con- 
taining coball  and  copper  in  it--  com- 
position. These  lamps  were  being  used 
extensively  in  colour-matching  in  the 
factories  of  Bradford  and  Huddersfield. 
Then  again,  the  AJlgemeine  Company, 
<>f  Germ  iny,  had  brought  oul  a  lamp  of  a 
somewhal  similar  kind  for  the  same 
purpose,  giving  practically  a  white  light, 
Init  they  had  designed  it  in  a  different 
way.  He  had  n<>t  Been  the  lamp.  I»ut  he 
believed  tint  it  consisted  of  an  arc  lamp 
within  a  lantern  glazed  with  a  curious 
mosaic  of  coloured  glasses,  in  which  blue 

was  slightly   prevalent,   and   outside    that 

again  there  was  a  diffusing  Bcreen  of  glass 
with  ribs  or  corrugations  on  it  to  mix 
up  the  mosaic  of  tints  ami  give  a  diffused 
white  light.    Several   forms  of  enclosed 

an     lamp   had   also   Keen  devised    to    w    ik 

with  very  I  »ng  arcs  an  electrical  device 
which  enabled  the  distance  between  the 
tips  of  the  carbons  to  In-  unusually  long. 

The  lighting  that  came  from  that  lamp 
COnsiste  I  .1-  111  all  arc  lamp-,  of  light  -cut 
out  by  the  white-hot  carbon,  hut  in  the-" 
particular  lamps  with  long  arcs  the  blue 
of  the  arc  was  Bomewhal  more  in  <•■■ 
t ban   Was  t he  case  in  open  arc   lamp-  ; 

so  that  the  lighl  of  these  particular  lamps 

Bomewhal  approached  daylight. 

On  the  other  hand  there  were  some 
illuminants,  notably  the  Mercury  Vapour 
Lamp,  which  yielded  lighl  of  such  a 
peculiar  colour  as  to  he  quite  out  of  the 
question  in  any  case  in  which  the  appear- 
ance of  coloured  objects  was  important. 
The  same  applied  to  -nm  •  early  forms  of 

incandescent    gas    mantles,    which    after   a 

time  had  a  greenish  tint. 

There  had  rei  ently  been  a  number  of 
suggestions,  which  constituted  a  distinct 
step  in  advance,  to  construct  tungsten 
filament  electric  lamps  in  bluish  bulbs, 
instead  ol  the  usual  bulbs  of  white  glass, 
thus  avoiding  the  need  foi  any  other 
ii.  In  t lii-  w ay  i'  wa-  becoming 
.in  exceedingly  Bimple  matter  to  bring 
artificial  daylight  into  the  gallery  or 
studio  by  merely  grouping  the  lamp-  in 
the  propei  place  and  adopting  these 
lamps  with  the  blue  globes  Experiments 
in  the  same  direction  with  incandescent 

gaslight  had  1>  en  earned  out  hv  Dr.  H.  K. 


Ive-.  in  the  United  State-,  and  by 
Mr.  T.  Thorne  Baker  in  this  country. 

Although  tin-  wa-  a  distinct  step  in 
advance,  there  remained  a  very  great  deal 
more  to  be  done,  on  account  of  the 
extreme  complexity  of  the  colour  question. 

He  did  not  know  whether  all  artists 
realised  that  for  colour  matching  there 
was  a  great  difficulty  with  certain  greens, 
which  changed  their  apparent  tint  with 
comparatively  little  change  in  the  quality 

of  the  light  falling  upon  them.      Me  could 

not  explain  this.  Imt  believed  it  was 
inherent  in  the  nature  of  things,  and  if  it 
were  possible  to  properly  illuminate  the 
greens  in  order  to  match  them  satisfac- 
torily, we  should  then  have  attained  a 
Hal  daylight  lamp.  The  dull  greens,  bo 
fashionable  at  the  present  time,  were 
curiously  sensitive.  If  they  were  exposed 
to  different  lights  they  Beemed  quite 
different.  Such  <_rreens  were,  of  com-.-. 
mixed  tints:  this  kind  of  green  was 
very  far  from  being  i  saturated  green; 
it  wa-  :ather  a  neutral  green,  and  any 

little  change  in  the  light  a  little  redder 
or  bluer  showed  itself  immediately. 
Prom  a  nearly  balanced  condition  of 
things,  any  Blight  inequality  in  the  com 
position  of  the  lighl  created  very  different 
colour  effects.  He  did  not  know  whether 
any  of  the  m  mbers  of  the  Society  were 
acquainted  with  one  of  the  rare  minerals, 
sometimes  regarded  a-  a  gem,  •<  Bpecies 

of  dull  emerald,  found  in  one  of  the  mines 

in  the  I'ral  Mountain-,  belonging  '"  the 

Imperial  family  of  Russia.  It  wa-  called 
the    Alexandrite,    ami    he    had    a    -ample 

with  him.  The  Alexandrite  has  this 
strange  peculiarity:  by  daylight  it 
was  green,  hut  at  night  it  was  a  kind  of 
claret    colour.     If    we    could    only    find 

a  light  winch  could  -tand  the  tesl  of 
an  Alexandrite,  -mh  a  lamp  would  he  a 
good  one  fur  the  lii_ditine  of  -tudios. 
Mr.  Trotter,  who  had  studied  the  phc 
nomenon  of  the  brightness  of  lights 
from  end  to  end.  had  given  a  good  deal 
of  attention  to  tin-  question  of  imitating 
daylight.  He  had  examined  all  the 
colours  of  t  he  palette  under  I  he  spei  tro 

BCOpe,  when  illuminated   hv  daylight   and 

by  artificial  light,  and  would  explain  later 
on    his    ingenious    apparatus    for    com 
paring  tints  under  different  illuminations, 

and  would  deal  with  the  fait  that  certail 

pigments   absorb  certain   bands   of    the 
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spectrum,  a  fact  which  adds  continual  ((im- 
plication to  the  problem,  and  so  makes 
colour-matching  a  very  difficult  question. 
He  had  tried  in  this  short  account  to 
state  what  he  thought  to  be  the  main 
points  to  be  brought  out  in  the  discussion 
on  this  matter,  and  was  quite  content  so 
to  leave  the  subjeet  without  pronouncing 
any  further  ill-founded  opinion  of  his 
own.  He  asked  them  to  take  the  ques- 
tions that  he  had  put  forward  and  help 
towards  a  solution  of  the  difficulties. 
The  Illuminating  Engineering  Society 
existed  to  solve  the  practical  problems 
of  the  day  in  respect  of  illumination, 
and  it  asked  to  be  helped  and  guided  in 
making  known,  if  they  could  be  made 
known,  any  reasonable  rules  for  the 
better  lighting  of  art  galleries  and  artists* 
studios. 

The  Chairman  said  that  Professor 
Silvanus  Thompson  had  often  placed  the 
Society  under  a  debt  of  gratitude,  but 
on  no  occasion  had  he  clone  so  more 
than  that  evening.  They  all  knew  that 
whether  he  presented  a  written  paper 
or  whether  he  spoke  from  the  profundity 
of  his  knowledge  upon  almost  every 
subject,  they  would  have  a  most 
fascinating   and   interesting   discourse. 

Before  declaring  the  discussion  open 
he  would  like  to  mention  that  this  was 
the  last  occasion  upon  which  Prof. 
Thompson — for  the  present,  at  any  rate — 
would  give  a  paper  as  President  of  the 
Society  For  some  time  the  Professor 
had  felt  that  his  period  of  office  had  been 
sufficiently  prolonged,  and  that  it  was 
desirable  to  extend  the  influence  in  other 
directions  and  to  secure  the  support 
of  an  eminent  member  of  one  of  the  other 
interested  professions.  At  the  present 
moment  it  was  specially  desired  to 
enlist  the  sympathy  of  the  medical 
profession,  and  as  some  of  them  were 
already  aware,  Sir  William  Bennett,  one 
of  the  King's  surgeons,  had  intimated 
his  willingness  to  take  up  the  Presidency 
of  the  Society.  The  Council  had  decided 
to  extend  that  invitation  to  Sir  William 
Bennett,  and  to  ask  him  to  take  the 
Presidential  Chair  when  Prof.  Thompson 
gave  it  up  at  the  Annual  Meeting  in  May. 

Mr.  A.  P.  Trotter  said  he  would  like 
to  see  discussion  turn  upon  the  general 


lighting  of  galleries  from  the  architectural 
point  of  view  and  from  that  of  those 
Keepers  and  Directors  of  galleries  who 
were  concerned  with  the  results  which 
the  architects  had  endeavoured  to  produce. 
There  was  a  good  deal  of  difference  of 
opinion  about  the  lighting  of  art 
galleries,  and  it  was  apparently  very 
largely  a  question  of  the  proportion  of 
the  rooms,  as  well  as  the  actual  positions 
and  areas  of  the  windows.  He  believed 
it  was  generally  admitted  that  the 
new  rooms  in  the  National  Gallery  were 
unfortunate  in  the  disposition  of  windows 
not  only  from  the  amount  of  light,  hut 
from  the  inevitable  reflection  from  those 
pictures  which  were  glazed. 

The  Society  had  discussed  very  care- 
fully the  lighting  of  schools  and  libraries, 
but  the  lighting  of  picture  galleries  could 
very  well  receive  further  attention  from 
architects,  and  might,  perhaps,  be 
studied  by  a  committee  of  the  Society 
similar  to  those  which  had  considered 
the  other  matters.  He  agreed  that  the 
lighting  by  lamps  should  be  in  the  same 
direction  as  the  light  coming  from 
windows,  unless,  as  often  happened,  the 
positions  of  the  windows  were  bad,  and 
in  that  case  it  was  possible  for  the 
artificial  lighting  to  be  so  arranged  to 
give  a  better  effect.  The  effect  of  red 
walls  in  the  Turner  room  at  the  Tate 
Gallery  he  could  bear  out  from  his  own 
experience.  He  had  seen  the  tones 
change,  as  the  President  had  described. 
When  the  rooms  were  high  with  an 
expanse  of  wall  above  the  pictures,  the 
colour,  whilst  not  being  a  white,  should 
be  as  pale  as  possible. 

With  regard  to  the  lighting  of  studios,  a 
north  light  was.  of  course,  the  best  light 
for  a  colourist,  but  it  was  not  a  constant 
light.  It  was  obvious  that  with  a  per- 
fectly bright  blue,  clear  sky,  the  light 
received  through  a  window  was  blue  ; 
nobody  would  admit  it.  but  it  must  be  so, 
relatively  to  true  white  :  and.  perhaps, 
this  was  not  realised  until  a  white  cloud 
bathed  in  sunshine  drifted  by.  Every 
artist  knew  that  under  these  circumstances 
the  light  and  the  colour  of  the  light  was 
continually  changing.  Nevertheless,  we 
were  so  accustomed  to  imagining  that  the 
light  we  get  by  daylight  is  white  that  we 
were  continually  deceiving  ourselves  into 
that     belief.       Jt      was      quite      possible. 
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experimentally,  to  cut  a  piece  <>ut  of  one 
day,  and  look  a1  it  by  the  light  of  another 
day  and  match  it  with  a  colour. 

Mr. Ritchie, some  time  ago  read  a  mosl 
interesting  papei  before  the  Society  upon 
colour-matching,  when  the  elements  of 
this  question  were  discussed.  On  that 
occasion,  be  (Mr.  Trotter)  Bhowed  an 
apparatus  thai  he  had  made  with  the 
idea  of  getting  a  colour-screen  which 
would  absorb  the  necessary  amount 
of  superfluous  yellow,  orange  and  red 
lighl  obtained  from  artificial  lamps. 
In  a  paper  which  he  read  before  the 
Institution  of  Electrical  Engineers 
(Vol.  XXI..  1892)  he  reproduced  the 
luminosity  curves  of  the  Bpectra  of  Bun- 
light,  <>f  the  arc,  and  of  gaa  light,  accord- 
ing to  AJbney  and  Festing,  and  by 
subtracting  the  ordinates  of  one  from 
the  other  he  obtained  the  difference, 
which  indicated  the  absorption  spectrum 
of  ;i  filter.  The  difference  between  the 
spectrum  of  the  sun  and  of  the  arc  was 
small,  and  a  pale  blue  glass  of  the  right 
colour  would  Buffi.ce.  The  difference 
between  Bunlighl  and  gaslight  was  very 
large.  The  latter  gave  a  great  > 
of  yellow  and  orange  lighl  which  would 
have  to  be  altered  oul  by  deep  bluish 
green  glass.  Bui  with  modern  metal 
lamps  the  difference  was  qoI  bo  great, 
and  it   would  be  possible  to  produce  a 

g 1  white  daylighl  with  a  hiss  of  about 

half  the  light,  while  the  lighl  <>f  a  warm 
.lulv  afternoon  could  be  obtained  with 
greater  economy.  The  lasl  words  ol 
t hat  paper  were  :  "  I  hope  tu  follow  up 
the  matter  during  the  summer."  Twenty 
years  elapsed  before  he  did  anything 
in. in-,  and  then  he  took  it  up  with  the 
idea  of  trying  to  produce  a  -•  i.  en  Buch 
Prof.  Thompson  had  Bpoken  of,  which 
would  so  <ut  off  the  superfluous  rays 
frmn  the  modem  type  of  metal  fUamenl 
lamp  that  it  would  give  practically  daj 
light.  II«'  had  made  a  box  (which  he 
exhibited),  divided  into  two  compartments 
by  a  partition  in  which  there  wai  a 
window.  Various  samples  of  glass  could 
be  placed  at  this  window.  An  electric 
lamp  in  one  am  illei  compartment 
illuminated  the  ol  bet  largei  compartment, 
through  the  window  In  the  largei 
compartment  a  cardboard  <\-<-.  with  a 
dumber  <>f  Bpecimen  water-colour  tints, 
was   placed.      This   WM   illuminated    with 


the  light  filtered  through  the  window- 
Outside  the  box  there  was  another 
i  tin'-  identical  with  those  inside. 
The  set  outside  was  illuminated  by 
whatever  kind  of  daylight  there  happened 
to  he.  A  hole  in  the  box  permitted 
the  inner  tints  to  be  seen  alongside  the 
outer  tints  and  the  two  could  be  com- 
pared. If  a  suitable  coloured  filter  could 
be  found  the  two  Beta  of  tints  would 
be  identical.  Messrs.  Winsorand  Newton 
had  kindly  supplied  him  with  a  large 
number  of  Bpecimen  tints. 

He  had  Keen  trying  to  get  a  glass  which 
would  'jive  the  right  screening  effect. 
He  had  very  little  time  to  go  into  this 
work,  and  no  opportunity  at  all  "f  going 
into  the  commercial  side.  He  therefore 
asked  various  makers  of  glass  for  samples. 
The  first  samples  were  cobalt  glass,  luit 
t  he  sped  rum  was  one  wit  h  bands  ■■ 
it.  which  made  it  hopeless  for  matching 
Miies  and  greens.  Ik  tried  various 
glasses,  hut  much  t<  [n?e1  found  that 

very  little  interest  was  taken  in  t  he 
m  liter     l'\     I  he    glass     makers,     and     his 

experiments  Btopped.     He  hoped  to  take 

it  up  again,  but  all  he  could  do  wa 
test  any  samples  of  greenish-blue  ula-s 

he  could  lav   his   hands   upon. 

Since  the  paper  by  Mr.  Ritchie,  the 
coloured  lamps  referred  to  by  Prof. 
Thompson  had  be<  "in  ■  available,  and 
this  was  a  Btep  in  the  right   direction. 

He  had  taken  the  Winsor  and  Newton 

colours  and  compared  them  by  two 
"  daylight  "  lamps,  A  and  B,  by  different 
makers  on  a  fairly  dull  grey  day,  and 
although  both  these  lamps  were  so-called 
imitation  daylight  lamps,  the  difference 
in  then  effect  upon  the  various  colours 
formed  a  most   interesting  study. 

The  foil*  wing  i-  t he  result  of  these 
t wo  lamps  with  t he  blue  tints 


\  B. 

S.  green  S.  purple 

greenish  greenish 
I  violet 


Dayli  -lit. 
Intense  blue 
[ndigo 

Prussian  blue 
Antwerp  blue 

N'eW      line 

blue 
(ultram  u  iolel      strong    violet 

Permanent   blue  (<!".  >  violet 

ine  blue  . .     gre<  rush      gr»  oi»h 

l.eit.  I\i>  blue 

(  em  lean  blue 

Smalt  ....  \  iolet 

<  'nli. ilt  . .  . .      pale  pale  violet 

9    means  slightly. 
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In  the  case  of  the  blues,  a  fight  was 
going  on  between  the  violet  and  the 
green  ;  in  the  case  of  the  greens,  the  con- 
test seemed  to  be  between  yellow  and 
brown.  Dull  greens  like  terre  vert  lost 
all  their  green  and  turned  into  a  dirty 
grey  under  any  'k  daylight  "  lamp  that 
he  had  used.  It  was  evident  that  of 
these  two  lamps,  A  was  the  better  one, 
and  it  had  a  greenish  colour,  while  B 
was  inclined  to  a  purple  blue.  The 
reason  for  the  peculiar  behaviour  of 
the  different  tints  could  only  be  explained 
by  spectroscopic  analysis,  and  an 
examination  of  colour  washes  on  paper 
in  this  way  presented  considerable 
difficulties. 

Many  writers  had  given  the  ranges  of 
different  colours  of  the  spectrum.  Sir 
William  Crookes  in  a  recent  paper  on 
glass  for  absorbing  ultra  red  and  heat 
radiation  had  given  the  various  wave 
lengths  and  the  proportions  of  the 
spectrum  containing  the  different  colours. 
He  (Mr.  Trotter)  had  turned  these  into 
percentages,  and  they  came  out  as 
follows  : — 

Crookes  Phil.  Trans.  Roy.  Soc.  V.  214  A.  p.  4; 

Per  cent. 

Red  -21-2 

Orange  . .  . .  . .  17-9 

Yellow 8-65 

Green  . .  . .  .  .  2t-0 

Blue  10-7 

Indigo 8-9 

Violet 7-8 

The  point  was  that  the  yellow  being  in 
a  very  small  proportion  and  yet  the  most 
luminous  colour  in  the  spectrum,  or  that 
from  which  the  greatest  amount  of  light 
was  received,  any  of  the  screens  which 
had  absorption  bands  near  the  yellow 
were  apt  to  give  difficulties  when  one 
came  to  select  screens  for  daylight 
purposes.  Cobalt  glass  was  ruled  out 
at  once  on  account  of  the  complication 
of  its  spectrum.  It  was  difficult  to  find 
any  literature  on  the  material  with  which 
glasses  are  coloured.  He  knew  that 
copper  would  make  a  glass  a  greenish 
hue,  and  Messrs.  Powell  kindly  made 
him  a  small  quantitv  of  blue  glass  coloured 
with  copper,  but  rather  too  pale  for  the 
purpose.  It  was  impossible  Lo  get  the 
right  thickness  to  give  anything  like  the 
white  light.  The  light  turned  from 
yellow  to  green  without  passing  through 


white,  and  on  looking  at  the  spectrum 
of  a  copper  glass  it  would  be  found 
that  it  cut  ofi  the  red  and  then  made 
a  sudden  drop  ;  in  other  words,  it  cut 
off  the  spectrum  just  where  the 
difficulties  began.  He  hoped  he  would 
induce  glass  makers  to  see  the  important 
business  which  could  be  done  with  a  glass 
which  could  be  made,  not  necessarily  in 
globes,  but  in  sheets,  which  could  be 
placed  in  front  of  lamps  in  a  picture 
gallery  or  in  a  studio,  and  which  would 
produce  something  which  was  a  far  better 
approximation  to  artificial  daylight  than 
we  had  at  present. 

Mr.  J.  S.  Dow  (Assistant  Honorary 
Secretary)  then  presented  a  communica- 
tion from  Mr.  M.  Luckeish  (see  pp.  157- 
162). 

Mr.  David  Murray  agreed  that  the 
Turner  room  at  the  Tate  Gallery  had  been 
dealt  with  in  an  unscientific  manner  from 
the  point  of  view  of  lighting,  and  said  it 
was  astonishing  to  him  that  nobody 
had  offered  remonstrance  in  the  news- 
papers against  the  continuance  of  this 
extraordinary  effect.  There  never  was 
a  finer  collection  of  pictures  so  success- 
fully "  destroyed  "  as  in  that  gallery. 
He  wondered  what  poor  Turner  would  say 
if  he  had  been  able  to  visit  that  room. 
As  a  matter  of  fact  things  were  no  better 
in  the  National  Gallery,  where  all  the 
beautiful  qualities  of  Turner  sank 
ashamed  of  their  environment.  This  was 
a  truth  which  should  not  be  lost  sight  of. 
but  it  did  not  pertain  to  the  lighting 
of  the  gallery  so  much  as  to  the  suitable 
decoration  and  arrangement  of  the  colour 
scheme.  For  a  long  time  he  was  con- 
vinced that  the  worst  lighting  of  any 
gallery  in  the  world  was  that  of  the 
Royal  Academy,  which,  from  every 
point  of  view,  was  a  false  lighting.  He  had 
been  instrumental  in  improving  the 
conditions  there  after  two  years  of  hard 
fighting  and,  for  the  time  being,  the 
loss  of  his  dearest  friends,  who  became  his 
antagonists.  The  use  of  glass  on  the 
pictures  had  resulted  in  the  argumenl 
being  used  against  him  that  the  reflection 
so  created  rendered  it  necessary  for  a 
person  to  twist  his  head  in  all  directions 
in  order  to  see  the  picture  properly. 
His  reply  was  that  this  was  a  false  argu- 
ment inasmuch  as  it  compelled  a  person 
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to  look  at  a  picture  from  all  angles  and  bo 
it-ally  appreciate  all  its  qualifies,  instead 
of  being  able  to  pass  it  by  with  a  look 
over  the  shoulder  as  was  so  often  the  case. 
Hi-  agreed  with  Prof.  Thompson's 
su«crpstion  that  for  studios  the  more  light 
thai  could  be  introduced  the  better,  and 
north  light  was  the  beat,  as  there  was  qo 
lijdit  steadier  than  that.  The  question 
ot  colour  had  been  interesting  him.  He 
had  never  painted  a  blue  skv  out  of  doors 
without  feeling  convinced  be  was  securing 
the  finest  blue  sky  be  had  ever  managed, 
the  next  morning  be  was  compelled  to  the 
belief  that  be  had  done  nothing  of  the  sort  : 
the  reason  for  this  was,  be  believed,  that 
the  blue  skv  which  was  being  attempted 
was  actually  reflecting  its  own  blue  upon 
the  artist's  slimy  Burface  and  gave  a  pig- 
ment tint  temporarily  which  the  artist 
had  not  in  his  box.  In  this  way  was  the 
artist  deceived  as  to  his  true  colours 
even  in  daylight, and  the  blue  lamp  was 
doing  something  of  the  same  Bort,  it  gave 
a  fictitious  beauty.  Nevertheless  he 
looked  forward  to  further  improvements 
In  these  daylight  lamps,  and  hoped  they 
would  he  available  in  their  mosl  perfeel 
form  before  very  lon<_r. 

Mi:.  JOSEPH  PENNELL  said  he  did  not 
think  there  was  the  slightest  relation 
between  the  lighting  of  a  Btudio  and  the 
lighting  "i  a  picture  gallery.     The  studio 

was  a    place  one   wanted   to   work   in   and 

to  gel  the  best  effect  possible,  whereas  a 

picture  '.'alien  was  a  place  where  one 
wanted  to  make  one'8  work  tell  as  well 
as  possible.  Thus  the  conditions  were 
altogether  different.     The  old  north  light 

idea    was  an    idea    which    he   thoughl    hail 

been  played  out  long  ago,  until  he  beard 
Mi.  Murray  Bay  he  liked  it.  Many  dis- 
tinguished artists  cared  nothing  about 
north  light,  hut  they  cared  about  the 
lighl  which  thev  arranged  to  come  into 


the  place  where  they  Were  WOlkillL'. 
and  no  artificial  light  could  come  near  it. 
Prof.  Thompson  had  said  he  had  advised 
.1  -.rie-  of  arc  lamps  which  would  prolong 
daylight.  That  was  a  very  interesting 
thing  to  him.  because  he  did  not  believe 
it  was  possible  to  imitate  daylight  with 
any  great  degree  of  precision.  Some 
artists  used  electric  lighl  :  but  those  who 
were  not  colour-blind  did  not  use  it  t.. 
prolong  daylight,  hut  when  they  used  it 
painted  the  entire  picture  by  it.  It  was 
nonsense,  artistically,  to  try  to  combine 
the  two  lights  in  one  work. 

Whistler  years  ago  showed  how  to  light 
galleries.  The  whole  thing  was  perfectly 
simple.  In  order  to  do  -"  a  screen. 
which  could  he  raised  and  lowered  aceord- 
ing  to  the  condition  of  the  light,  was 
bung  under  the  skylight  so  that  the  light 
fell  on  the  pictures  only.  That  was  all 
that  was  necessary  '•■  obtain  perfeel 
lighting  in  a  picture  gallery.  At  night 
t  he  lights  should  be  arranged  on  top  of  the 
screen  bo  that  they  could  not  he  Been, 
and  then-  light  would  he  thrown  on  the 
walls  in  exactly  the  same  way.  That  was 
the  whole  problem,  which  had  been 
already  solved,  hut  h  seemed  impossible 
to  get  most  architects  <>r  artists  to  see  it. 
If  they  adopted  this  plan  it  would  enable 
them  to  prolong  the  time  by  which 
pictures  could  he  Been  by  daylight  and 
show  them  much  better  by  night,  and 
incidentally  to  obtain  main-  more  shillings 
from  the  public.     This  method  had  been 

installed  in  Venice  and  in  Munich. 
The  screen  must  he  raised  or  lowered 
with  the  sun.  and   it   must   he  capable  of 

being  shifted  several  feet.  It  was  not, 
however,  a  good  thing  foraSociety  show. 
because  everybody  underneath  the  screen 
looked  perfectly  black,  hut  it  was  a  good 

thing  f"i   a   picture  -how    where,  after  all. 

pictures    Were    what    people    \\e|e    -Uppo-ed 

to  want   t.. 


i '/',.  I„  ,  ontinued.) 


[Several  additional  communications  having  been  received  since  the 
date  <>j  this  meeting,  if  hns  been  da  ided  to  publish  the  remainder 
of  tin'   discussion,  together  with  Professor  Thompson's  reply, 

in  the  next  number.     Ed.\ 
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THE    LIGHTING    OF    PAINTINGS. 

By  M.  Luckiesh. 
Physical  Laboratory  of  the  National  Lamp  Works  of  General  Electric  Co.  (U.S.A.). 


No  more  interesting  field  is  open  to  the 
lighting  specialist  than  the  lighting  of 
paintings.  Here  is  a  neglected  field 
offering  opportunities  for  the  application 
of  the  knowledge  of  the  science  of  light 
as  it  affects  light,  shade,  and  colour. 
Success  lies  in  applying  this  knowledge 
with  an  appreciation  of  art  and  the 
co-operation  of  the  artist.  The  latter 
can  perhaps  be  best  obtained  by  actual 
demonstration  of  the  principles  which 
we  knoAV  to  exist.  Observation  reveals 
the  fact  that  little  scientific  knowledge 
has  been  applied  and  in  general  not  much 
care  has  been  exercised  in  the  lighting  of 
paintings.  For  this  reason  and  for  the 
purpose  of  convincing  the  artist  that 
science  can  overcome  some  of  the 
handicaps  of  ordinary  illuminants  and 
pigments  the  writer  was  led  to  experi- 
ment rather  extensively  in  the  lighting 
of  works  of  art. 

Obviously  the  mode  of  attack  involved 
the  study  of  the  influence  of  lighting 
upon  light,  shade,  and  colour.  There 
are  certain  physical  facts  which  app<  ftl 
at  once  to  one  familiar  with  the  science 
of  light  and  lighting.  For  instance, 
in  the  matter  of  reproducing  extreme 
ranges  of  light  and  shade  pigments 
have  quite  the  same  limitations  as 
the  photographic  plate.  A  scene  in 
Nature  when  explored  with  a  brightness 
photometer  often  exhibits  a  range  in 
contrast  or  light  and  shade  (from  the 
sky  to  the  deepest  shade)  of  500  to  1. 
Pigments  being  luminous  only  by  reflected 
light  cannot  reproduce  a  range  more 
than  70  to  1  in  the  extreme  case  and 
usually  much  less  in  practice  when  under 
the  same  illumination.  Of  course,  the 
artist  employs  illusion  to  overcome 
partially  certain  handicaps.  Experiments 
have  shown  that  it  is  possible  to  illuminate 
paintings  by  means  of  local  units  in  such 
positions  as  to  assist  the  artist  in  over- 
coming this  initial  handicap.  This  is 
illustrated  in  Fig.  1  as  well  as  the  limita- 
tions of  photographic  reproduction  will 


permit.  Definite  moods  are  expressed 
or  suggested  depending  upon  the  position 
of  the  light  source.  In  lighting  this 
painting  by  means  of  a  local  unit  placed 
near  the  upper  right-hand  corner  the 
original  range  of  contrast  found  in  the 
actual  scene  is  more  nearly  approached, 
thus  assisting  the  artist  in  his  effort  to 
reproduce  the  original  mood  or  expression. 
The  lighting  artist  should  not  attempt 
more  than  this.  In  Fig.  3  is  shown 
Hoffman's  Christ  in  Gethsemane  lighted 
predominantly  from  a  unit  near  the 
upper  left-hand  corner.  The  accentua- 
tion of  the  effect  of  the  beam  of  light  is 
unquestionable.  This  method  does  away 
with  general  lighting  in  art  galleries  which 
is  often  the  real  cause  of  dissatisfaction. 
The  discussion  which  follows  further 
condemns  general  lighting. 

It  is  well  known  that  the  quality  or 
spectral  character  of  light  plays  a  highly 
important  part  in  the  appearance  of 
coloured  objects.  The  appearance  of 
coloured  pigments  under  daylight  and 
artificial  light  are  usually  quite  different. 
Even  daylight  varies  tremendously  with 
time  and  place.  Colours  are  also  greatly 
affected  by  the  intensity  of  illumination. 
Paintings  are  executed  under  various  con- 
ditions of  lighting,  and  there  is  therefore 
but  one  proper  lighting  for  each  painting. 
If  the  production  of  a  painting  involves 
great  skill  in  the  proper  combining 
of  intricate  variations  of  colours  in 
respect  to  hue,  saturation,  and  bright- 
ness— and  it  surely  does,  for  colour  is 
the  very  essence  of  painting — then  the 
illumination  of  the  product  is  highly 
important  from  the  various  view-points 
of  intensity,  colour-value,  and  distribution 
of  light. 

•  For  years  paintings  were  nearly  always 
viewed  under  daylight  illumination,  but 
to-day  this  is  not  true.  The  daylight 
appearance  (not  always  correct  by  any 
means)  has  thus  become  the  standard. 
In  order  to  give  paintings  a  daylight 
appearance    it    is    possible    to    produce 
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Note  bow  local  lighting  increases 
brightness  on  the  left,  giving 
more  Bombre  effect  in  t<>j>  right- 
band  corner. 


Uniformillamination,  general,  some- 
what flat,  effect  and  uniform  white 
sky. 


Pig    L— INFLUENCE    OF    Dl  HKCTloN". 


Alpine  Evening  view  illominated 
by  w  bite  light. 


Same  picture   lighted    l>y  orangi 
light.      The   distant    monntaio   is   no 
longer  seen. 


Pio.  2.     INFLUENCE    OF   COLOUB. 


Effect  of  Colour  and  Direction  of  Light  on  the  appearance  of  Illuminated  Pictures. 
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artificial  daylight.*  The  means  adopted 
by  Ives  aud  the  writer  is  expensive 
and  unnecessary  in  this  case.  The 
writer's  experiments  have  shown  that 
it  is  possible  to  correct  paintings  to 
daylight  appearance  by  adding  to  ordinary 
artificial  light  those  rays  which  are 
demanded  by  the  painting  under  con- 
sideration. Some  paintings  need  not  be 
corrected,  many  will  require  blue  rays, 
others  blue-green,  and  in  some  few  cases 
it  is  found  to  be  legitimate  to  actually 
add  yellow  rays  owing  to  the  fact  that 
pigments  are  sometimes  dimmed  by 
time.  Some  of  Turner's  atmospheric 
paintings  and  those  of  Inness  were 
especially  enhanced  by  treating  them 
conservatively  with  yellow  rays.  The 
coloured  rays  can  be  added  conveniently 
through  the  use  of  coloured  glass  or 
coloured  incandescent  lamps.  Most 
pictures  will,  of  course,  require  greenish- 
blue    rays    or    blue    rays.     The    delicate 


Fig.  3. — Hoffman's   "Christ  in   Gethsemane" 

illuminated  by  combination  of  white  and 

greenish-blue  light. 

effects  produced  by  thus  adding  the 
proper  rays  to  the  ordinary  artificial  light 
cannot  well  be  illustrated  by  means  of 
photographs.     A     beautiful     effect    was 

*  (London  Illuminating  Engineer,  July  1911). 
Electrical  World,  May  4,  1911. 


produced  by  treating  Hoffman's  painting 
(Fig.  3)  with  greenish-blue  rays  added  to 
the  uncoloured  artificial  light. 

The  effect  of  quality  of  light  on  a 
painting  is  well  illustrated  in  Fig.  2 
by  means  of  a  specially  painted  picture. 
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Fig.    4. — Showing    details    of   arrangement   of 

reflector  and  lights  ;    specially  coloured  lights 

are  selected  for  each  picture. 


Under  an  orange  coloured  illumination 
the  mountain  and  objects  in  middle 
distance  have  completely  disappeared. 
In  many  paintings  the  effect  of  injecting 
rays  of  proper  colour  gives  the  picture 
an  atmosphere  quite  lacking  under 
artificial  illumination. 

In  the  lighting  of  paintings  the  writer 
heartily  endorses  the  specific  treatment 
of  each  picture  with  light  properly  dis- 
tributed or  directed  and  of  carefully 
chosen  colour-value  and  intensity.  This 
is  an  easy  matter  when  treating  lone 
paintings  but  becomes  more  difficult 
in  large  exhibits  where  pictures  must  be 
crowded    together    in    utter    and    often 

e  2 
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I'h..  G. —  How  pictures  should  not  be  bung; 


i'i'..  7      Satisfactory  banging  of  pictnrei  where  wall  •pace  ii  limited. 
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involuntary  disregard  of  the  best  principle 
of  hanging.  But,  after  all,  the  lighting 
specialist  can  suggest  proper  hanging 
from  a  view-point  quite  unfamiliar  to  the 
artist.  The  treatment  of  a  large  exhibit 
as  outlined  above  can  be  done  with  a 
degree  of  satisfaction  by  such  a  means  as 
shown  in  Fig.  4,  which  is  the  method 
adopted  by  our  Engineering  Department 
in  applying  these  principles  of  lighting 
to  a  large  temporary  exhibit  where  the 
writer  had  an  opportunity  to  correct 
the      appearance      of      the      paintings. 


installation  received  much  favourable 
comment,  which  is  indicative  of  a  new 
era  in  the  lighting  of  paintings  in  this 
country.  The  light  reflected  from  the 
walls  was  sufficient  for  general  purposes, 
and  there  was  no  annoying  reflection 
from  the  glass  coverings,  excepting  in 
cases  where  paintings  were  hung  higher 
than  agreed  upon.  Even  in  these  cases 
it  was  sometimes  possible  to  avoid  annoy- 
ing reflections  owing  to  the  flexibility  of 
the  arrangement  of  lamps.  In  Fig.  5 
is  shown  a  partial  view  of  the  French 


Fig.  5. — Partial  view  of  French  room  containing  several  Corot  pictures. 


Incandescent  lamps  were  placed  in  close- 
fitting  scoop  reflectors  shielded  from 
the  eye  by  a  continuous  trough.  The 
scoop  reflectors  were  adjustable  so  as 
to  send  the  light  where  desired.  The 
majority  of  lamps  used  were  clear  lamps, 
and  the  coloured  lamps  were  carefully 
selected  ft)i  each  painting.  The  magni- 
tude of  this  first  actual  installation  is 
illustrated  by  the  900  feet  of  trough 
and  -100  coloured  lamps  which  were  used. 
Improvement  in  fixtures  can  no  doubt 
be  made,  bat  tiiis  method  was  adopted  as 
a  most  feasible  one  for  this  first  trial, 
which    was    a    temporary    exhibit.     The 


room  in  which  several  Corot  paintings 
and  a  number  by  Millet  received  special 
comment.  While  the  paintings  are 
crowded  together  in  an  unsatisfactory 
manner  special  treatment  foT  colour- 
value  was  quite  possible.  Fig.  6  is  a 
good  illustration  of  how  paintings  should 
not  be  hung.  Fortunately  this  condition 
did  not  prevail  at  the  exhibit,  this  beinga 
room  devoted  to  local  talenl  and  did  aot 
afford  sufficient  space.  The  best  that 
could  be  done  in  this  case  was  to  add 
blue  and  green-blue  rays  to  the  ordinary 
artificial  light,  One-half  of  the  total 
number    of    lamps    in    this    room    were 
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coloured.  When  the  walls  do  not  afford 
sufficient  space  for  proper  hanging, 
freedom  from  annoying  reflection  can  be 
obtained  by  hanging  the  pictures 
sufficiently  low,  as  shown  in  the  poster 
room  illustrated  in  Kg.  7. 

General  lighting  from  Bkylights, 
windows,  and  artificial  sources  suspended 
from  the  ceiling  in  an  unprotected 
manner  are  nearly  always  visible  by 
reflection  from  the  glass  coverings  of  the 
pictures.  For  this  reason  these  methods 
do  not  represent  tin-  best  principles 
in     Lighting,     even      aside       from      their 

inadequacy  in  properly  lighting  each 
painting.  Considering  the  tremendous 
value  of  paintings  it  Beems  feasible  to 
light  them  properly  by  artificial  light 
with  the  expectation  of  always  viewing 


them  under  the  same  lighting.  This 
obviates  much  difficulty  in  providing 
daylight  illumination,  which  can  rarely 
be  thoroughly  satisfactory. 

Light  is  the  first   and    last    reqn 
in  art.     First  because  the  subji 
its    existence    to    light.     The    painting 
becomes  largely  an  expression  of  light. 
Light  is  the  final  requisite  because  the 
appearance   of   the    painting   is   at    the 
mercy    of    the    lighting.     The    artist    is 
therefore  a  link  between  two  lightings 
a    mediary    who    gives    to    a    mood    or 
appearance  of  lighl  permanent  expression. 
It  is  the   function   of  the   lighting  artist 
to  aid   the   painter  in   realising   his   aim. 
Science  does  not  pretend  to  paint  pictures, 
but   it  can  justly  claim  a   place  of  high 
importance  in  properly  illuminating  them. 


tin   Beleuchtung  von  Eisenbahn-Pereonen- 

ird,/i  n.  Jii/  Dr.  Max  lii<iin<r.  [Julius 
Springer,  Berlin,  MH2;  2:\:>  pay*.  H-s 
illustrations.) 

Bkbb  we  have  another  example  of  a  book 
devoted  to  a  specialised  section  of 
illuminating  engineering.  The  author, 
howe\  er,  deals  exclusively  with  generating 
problems  and  nol  with  the  distribution  of 
the  light.  The  firsl  pari  of  the  book 
deals  with  lighl  i  1 1  lt  by  candlee,  oil, 
petroleum,  &c.  Subsequently  Borne  ac- 
count is  given  of  the  use  of  various  kinds 
of  gas  and  acetylene,  reference  being 
made  to  the  experiences  of  railway 
companies  using  tl  ems. 

By  far  the  larger  pari  of  th<  book  is 
devoted  to  electric  liL'htinL'.  We  have 
firsl  bj  stems  in\  ok  inLr  the  use  of  accumu- 
lators pure  and  -imple.  and  Becond,  a 
considerable  varietj  of  systems  using 
dynamos  in  conjunction  with  accumula- 
tors. All  these  the  author  deals  with  in 
detail,  and  he  adds  particulars  of  the 
various  accessories  used  in  electric  train 
light  ing. 


'I'm:  book  i-  conclude  d  by  an  analysis 
of  the  advantages  and  drawbacks  of  the 
various  systems,  including  a  comparison 
of  costs.  This  is  shown  to  depend  very 
greatly  <»n  the  number  of  hours  during 
which  artificial  lighl  is  in  use  per  <l<>>n, 
and  the  author  comments  on  the  numb  r 
of  other  local  circumstances  thai  affect 
the  cost  and  make  general  comparisons 
difficult.  We  may  add  thai  another 
factor  is  th  waj  the  light  i-  distributed 
in  the  carriage,  and  we  hop'-  the  author 
will  follow  up  thi>  volume  by  a  supple- 
mentary one  dealing  with  train-lighting 
from  this  standpoint. 


Report  on  I  and  Safety  Precaui 

!<>r    Transm -     Machinery.     By    W. 

Wymai    -//<</  Sons,  or 
T.  I     ■  ■     '      pin,  London.) 

The  report  contains  an  analysis  of  the 
nature  of  accidents,  and  i-  illustrated  by 

a  COmpll  '  62  dl  Signs, 

classed    respectively    as    satisfactory    a 
defeel  ive. 


THE  ILLUMINATING  ENGINEER  (march) 


163 


School  Planning.  By  Pliillip  A.  Robson. 
(Nicholson,  Smith,  Amen  Corner,  London, 
E.C.  15s.  net.  1911.  54  pages  text ; 
54  illustrations.) 


In  view  of  the  recent  discussion  at 
meetings  of  the  Illuminating  Engineering 
Society  on  the  subject  of  School  Planning, 
Mr.  Robson's  book  should  be  of  no  little 
interest.  The  book  opens  with  a  lecture 
on  the  Hygienic  Planning  of  Schools, 
reprinted,  with  sundry  additions,  from 
the  Journal  of  the  Royal  Institute  of 
Public  Heath.  To  this  have  been  added 
chapters  on  other  modern  topics. 

The  author  gives  a  brief  history  of 
buildings  devoted  to  education,  which 
leads  us  to  see  the  very  complex  con- 
siderations that  often  decide  the  site  of  a 
school.  Of  considerable  interest  to  our 
readers  is  a  series  of  seventeen  practical 
recommendations  on  the  lighting  of  class- 
rooms by  natural  and  artificial  means. 
We  note  that  the  author  allows  50  C.P. 
per  square  of  100  ft.  of  floor  area — a 
figure  which  he  remarks  is  double  that 
usually  considered  sufficient.  At  the 
present  time  it  is  more  customary  to 
specify  the  necessary  illumination  in 
foot -candles.  Turning  to  natural  lighting, 
he  makes  some  other  suggestions,  among 
others  that  the  designer  should  aim  at 
getting  one-thousandtl  of  the  total  out- 
side illumination,  giving,  on  an  average, 
one  foot -candle  the  room. 

Another  very  serviceable  item  is  a 
table  summarising  data  from  the  building 
regulations  of  the  Board  of  Education  for 
elementary,  higher  elementary,  and 
secondary  schools.  The  special  require- 
ments of  the  two  latter  classes  of  schools 
are  not  always  sufficiently  borne  in  mind, 
but  we  note  that  the  author  devotes  to  them 
a  special  chapter.  He  gives  some  useful 
hints  on  grounds  for  games  of  various 
kinds,  specifying  the  area  required  for 
lawn  tennis,  hockey,  basket  ball,  &c. 
Attention  is  also  given  to  gymnasia. 

The  book  continues  with  some  notes 
on  the  Report  ot  the  Departmental 
Committee  on  the  cost  cf  elementary 
school  buildings.  Finally,  there  is  a  very 
complete  series  of  photographs  and  plans 
of  various  schools  all  over  the  country. 
These  are  executed  on  art  paper  and 
bound  by  themselves  at  the  end  cf  the 
volume,  occupying  exactly  the  same 
space  as  the  text  (which,  we  are  glad  to 
see,  is  printed  on  mat  paper). 

The  book  deserves  attention  from 
those  interested  in  school  planning. 


Die  Verwe.ndung  der  seltenen  Erden. 
C.  R.  Bohm.  (Veit  Comp.,  Leipzig, 
1913.  5  Mk.  50  ;  107  pages,  10  illustra- 
tions.) 

Dr.  Bohji's  researches  on  the  use  of  the 
rare  earths  in  gas  lighting  have  already 
been  published  in  several  works  on  the 
subject. 

The  booklet  before  us  touches  some- 
what new  ground.  Seeing  that  the 
annual  gas  production  in  Berlin  alone 
now  exceeds  500  million  cubic  metres,  it 
can  readily  be  imagined  that  the  applica- 
tion of  thoria  and  ceria  in  the  incan- 
descent mantle  alone  now  forms  quite 
a  considerable  industry. 

But  it  will  perhaps  come  as  a  surprise  to 
many  to  find  how  many  other  uses  there 
are  for  the  rare  earths.  In  the  form  of 
mesothoriim  they  are  employed  for  the 
treatment  of  lupus  and  other  skin  diseases: 
they  now  play  a  considerable  part  in 
radiobiology,  and  in  the  form  of  cerite 
and  such-like  pyrophoric  materials  they 
have  recently  been  applied  to  automatic 
ignition.  This,  however,  by  no  means 
exhausts  their  applications.  Dr.  Bohm 
instances  their  use  in  the  glass  and 
porcelain  industries,  for  colouring,  polish- 
ing, and  enamelling  purposes  and  as  a  pro- 
tection against  rust.  They  are  likewise 
used  in  the  production  of  special  steels. 

In  the  concluding  chapter  Dr.  Bohm 
traces  the  history  of  the  rare  earths  from 
the  early  efforts  to  make  use  of  these 
substances  up  to  the  recent  discoveries 
in  the  fields  of  molecular  physics  and 
radioactivity. 


Licht  und  Bcleitchtung.  By  Dr.  G.  Ehng. 
(W.  Engehnann,  Leipzig,  1913.  2  Mk. 
80  ;  98  pages,  100  illustrations.) 

One  more  addition  to  the  considerable 
number  of  works  on  illumination  recently 
published  in  Germany.  The  author  deals 
in  brief  with  the  chief  forms  of  gas  and 
electric  lamps,  and  the  text  is  abundantly 
illustrated  by  pictures  of  typical  illus- 
trations, provided  by  various  well-known 
German  tirms.  These  serve  their  mam 
purpose  in  illustrating  the  nature  ot  the 
svstem,  but  it  is  evident  that  in  some 
cases  photographs  wore  not  taken  exclu- 
sively by  the  artificial  illumination,  and 
that  in  others  the  retoucher  has  been 
at  work.  However,  from  the  pictorial 
standpoint   some  of  them  are  effective. 

The  book  should  be  useful  to  those 
desiring  a  rapid  popular  summary  ot 
present-day  illumination. 
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The     Electrical    Engineer's     Diary.     (S. 
Davis    and    Co.,    30-31,    St.    Sunt} 
Lane,  London,   E.C.     Edited  by  -/.  //. 
Johnson,    MJ.E.E.     :;>.    M.     1914.) 

The  Electrical  Engineer's  Diary  for  1914 
is  quit.-  an  imposing  \  olume,  and  contains 
;|  vast  amount  of  general  information. 
Besides  the  usual  tables  and  particulars 
regarding  the  weight,  resistance,  Ac.,  <>t' 
cables,  we  aotice  a  special  section  of  the 
Application  of  Electricity  in  Various 
Industries,  such  a-  agriculture,  cinemato- 
graph halls,  laundries,  rolling  ami  cotton 
mills,  Ac.,  where  the  needs  of  each 
industry  an-  concisely  Btated.  A  particu- 
larly useful  item  i<  tin-  approximate 
electrical  horse-power  required  i<»  drive 
various  classes  of  machuies,  and  bucIi 
matters  a-  heating,  ventilation  and  re- 
rating  plant  aic  also  deall  with. 
A  convenient  index  i>  provided.  The 
tables  relating  to  electrical  -upply 
am]  tii.-  lists  of  streets  falling  within  the 
scop,,  of  the  various  companies  shoul 
serviceable  tor  reference. 

'I'll-'  -ul. j. it  of  IL'lit in-_'  i-  very  fully 
treated.  Sere  we  find  t  be  usual  dat 
regards  iUumination,  photometry,  spacing 
rules  for  reflector-.  &c.f  and  we  are  glad 
to  sec  that  iUuminating  engineering 
receives  so  much  attention.  (Wenotioe, 
by  the  way.  that  the  question  of  the 
comparative  costs  of  gas  and  electricity 
for  -t  reel  - 1  i -_r  1 1 1  ing  i-  dealt  wit  h  by  quol  ing 
the  figures  ha-  BCarylebone  and  bianchi 
— surely  a  Bomewhat  partisan  method  of 
treat  ing  t  he  subject  ! ) 

Tn  tin-  diary  it -elf  every  page  ha-  its 
corresponding  sheet  of  blotting  paper, 
one  -ni,  of  which  i-  devoted  to  advertise- 
ments. 


Das  Stadtischt  Qasrohrnetz.  By  Paul 
Brinkhaus.  <  /.'.  Oldenbourg,  Munich 
and  Berlin,  1913.  5  Mk.  ;  i:'.4  pages, 
22  tables,  a  ml  (i'.t  illustrations.) 

Tms  hook  forms  one  of  the  "Technische 
I  fandbibliot  hek  "  ad  di  als  in  a 

concise  manni  r  wit  h  t he  dist  ribut  i«>n  of 
i  \i    i-    illustrated    by   many 

formulas  and  tables  <  nabling  the  diameter 
of  pipe,  fall  of  pressure,  &c,  to  I,. 
calculated,  a  special  section  being  given 
n]>  to  high-pressure  distance  transmission. 
An  interesting  table  i-  given  specifying 
the  consumption  and  population  in  various 
cities  in  Germany. 


National  Gas  Congress  Papers  (1913). 

Tin:  complete  set  of  reprints  of  papers 
at  tlie  National  (las  Congress,  held  at 
Shepherd's  Bush  last  October,  has  now 
been  reprinted  and  issued  by  the  British 
<  ommercial  I  las  Association. 

The  series  reached  us  too  late  last 
month  for  reference,  and  we  gladly  take 
this  opportunity  of  expressing  OUT  appre- 
ciation of  the  gift.  The  proceedings  at 
each  congress  an-  reprinted  in  a  separate 
booklet,  printed  alike  on  mat  paper  with 
brown  cover.  The  whole  series  is  assem- 
bled in  a  convenient  case.  The  printing 
and  paper  are  excellent,  and  the  Edi- 
torial Committee  may  be  congratulated 
on  the  whole  get  -up. 

'I'll'-,-  papers  Bhould  prove  a  worthy 
memento  of  an  important  event  in  the 
history  of  the  gas  industry. 


International     Electrical     Congress.     San 
Francisco,  1915. 

I*  a  inn  i  labs  reach  us  of  the  International 
Electrical  Congress  to  !»•  held  a1  Ban 
Francisco    in    September,  1915.     Special 

trains     will     he     run.   and     the     tentative 

programme  include-  a  trip  of  about   80 

day-'     duration,    with    stop-     at     Chi 

Colorado  Springs,  Salt  Lake  city.  San 
Francisco, Santa  Barbara  and  LosAngeleSi 
Tin-  Committee  is  also  considering  trans- 
portation by  way  of  the  Panama  (anal. 

Those     interested     should     write     to     the 

Secretary,   Mr.   P.  S.  Millar.  BOth   81 
and  East  End  Avenue,  New  York,  fj.fi   \ 


OTHER  PUBLICATIONS  RECEIVED.* 

Elemental  >  /'  pies  of  Illumination  and 
Artificial  Lighting.  By  Arthur  Blok. 
[Scott   <i    <  nwood  mul  S  Ion.) 


ndescent  Electric  Lamps  and  their 
Application.  By  /'.  //.  Ogley.  [Long- 
man     I  I        London.) 


/'•    /  .'■■'•  \fetaUfadenlampen.     By 

i , .  II.   II  ■  ■  ■  Ma t  Jim '/.'« .  / 


/    ■> .     /,,  ftitut  on    of 

I  .  ■     -  ■  ■        I    •   '  a  ). 


Th '    Channel  Tunnel.  (Booklet  issued  by 
77,.  Channel  Tunnel  Co.,  Ltd.) 

*   l  th  -■■  we  u  • 

shortly. 
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REVIEW   OF   THE 
TECHNICAL    PRESS. 


ILLUMINATION  AND  PHOTOMETRY. 

The  January  number  of  La  Science 
et  Art  de  V Eclairage  contains  several 
articles  of  interest.  A.  Froget  describes 
the  Equipment  of  a  Photometric  Labora- 
tory in  detail.  K.  Houdayer  continues 
his  contribution  on  "  Lighting  of  the 
Past."  The  present  number  contains  some 
quaint  sketches  illustrating  designs  and 
fittings  and  ancient  methods  of  lighting 
from  Japan.  Another  article  deals 
with  advertising  by  means  of  light. 
A  description  is  given  of  various  forms 
of  automatic  signs  in  which  playing 
fountains,  moving  figures,  &c,  are 
imitated,  and  of  the  "  Tourbillion," 
i.e.,  a  rotating  rod  on  which  a  landscape 
or  design  can  be  projected. 

A.  L.  Powell  describes  the  complete 
lighting  of  a  small  house,  pointing  out 
the  characteristic  problems  met  with 
in  each  variety  of  room.  In  the  dining- 
room  he  employs  a  somewhat  novel 
device,  consisting  of  a  silk-lined  dome 
having  within  it  a  tungsten  lamp 
enclosed  in  a  prismatic  reflector.  This 
projects  the  light  downwards  on  to  a 
surface  of  light  silk,  giving  a  very  soft 
and  diffused  light,  the  source  being 
completely     concealed     from     the     eyes. 

Another  American  item  of  interest  is 
the  "  Nodaz "  headlight  glare  reducer 
(Elec.  Rev.  and  West.  Elec,  February  7th). 
The  device  consists  in  a  couple  of  vanes 
which  can  be  opened  and  closed  at  will 
by  electro-magnetic  means  so  as  to  cut 
down  the  brightness  of  the  beam  when- 
ever the  traffic  conditions  demand  it. 

In  the  Electric  Review  and  Western 
Electrician  for  Jan.  17th  is  an  account 
of  the  lighting  of  a  picture  gallery  by  a 
combination  of  mercury  vapour  and 
tungsten  lamps,  the  mixed  light  being 
thrown  upward  on  the  ceiling  and  the 
actual  sources  concealed.  It  is  said  that 
the  strong  blue  element  in  the  light  is 
an  advantage. 

Among  other  articles  we  note  a  con- 
tribution by  "  S."  on  the  proposed 
Standard  Specification  for  Street  Lighting 


{Gas  World,  Jan.  7th).  The  author  states 
the  pros  and  cons  of  measurements 
of  candle  power  and  horizontal  illumina- 
tion respectively,  and  expresses  himself 
in  favour  of  the  former  method.  It  is 
interesting  to  notice  that  in  the  United 
States  a  joint  discussion  on  street  lighting 
by  the  Am*  riean  Illuminating  Engineer- 
ing Society  and  the  American  Institution 
of  Electrical  Engineers  has  recently  taken 
place. 

ELECTRIC  LIGHTING. 

Once  more  the  chief  item  of  interest 
is  the  half- watt  lamp.  A  technical 
article  on  the  subject  appeared  in  the 
Zeitshcrift  fur  Beleuchtungswesen  for  Jan. 
20th.  The  author  gives  the  polar  curve 
of  the  new  lamps  and  describes  some 
experiments  on  their  radiation,  from 
which  he  draws  some  conclusions  as  to  the 
probable  temperature  of  incandescence. 
In  the  British  technical  papers  there 
has  been  some  controversy  as  to  how  the 
new  lamps  should  be  rated.  Experience 
points  to  the  mean  hemispherical  C.P. 
as  the  most  useful  factor. 

Bujes  (E.  T.  Z.,  Jan.  15th)  contributes 
an  article  on  the  Moore  Light.  He  points 
out  that  each  portion  of  the  tube  radiates 
light  and  that  we  have  thus  a  form  of 
"  volume  radiation  "  and  not  "  surface 
radiation."  For  this  reason  the  ordinary 
method  of  designating  C.P.  fails  in  the 
case  of  the  Moore  Light.  The  only  proper 
method  of  comparison  with  other 
illuminants  is  on  the  basis  of  the  illumina- 
tion provided,  by  a  given  expenditure  of 
energy,  over  a  certain  floor  area. 

J.  Sahulka  [Elec.  u.  Masch.,  Jan.  4th) 
deals  with  the  instantaneous  candle- 
power  of  alternating  current  arc  lamps. 
He  compares  the  curves  with  those  of  the 
tungsten  lamps,  determining  the  so-called 
"  Hysteresis  loop  "  in  each  case. 

J.  T.  H.  Dempster  describes  a  form  of 
miniature  electric  night  light  {O.E.C. 
Rev.,  Jan.).  With  the  advent  of  high 
efficiency  low  voltage  metal  lamps  and 
the  use  of  a  small  transformer  the 
problem    becomes     quite    feasible.     The 
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transformer  Is  tucked  away  in  an  ordinary 
holder.  The  lamp  can  be  inserted  in  a 
socket  by  the  bedside,  and  gives  ;i  feeble 
glimmer  throughout  the  night  with  a  very 
small  consumption. 

GAS,  OIL,  AND  ACETYLENE  LIGHTING. 

There  have  not  been  many  articles  in 
thifl  section  dialing  with  illumination. 
Chief  interest  centres  in  the  contribution 
by  F.  Pohl  {.J.  i.e..  Jan.  3rd)  on  the 
lighting  of  the  classrooms  in  the  Vienna 
State  Schools  \>y  means  of  gas.  The 
author  gives  plans  of  the  rooms,  showing 

the    arrangement    of    the    lights    and    the 

method  of  obscuring  tin-  lower  portion 
of  the  globe  so  as  to  screen  it  from  the 
eyes  of  the  scholar.  He  also  tabulates 
the  illumination  and  gas  consumption 
in  ca«-h  case.  The  illumination  varies 
from  2-7  f.e.,  the  minimum,  therefore, 
being   closely    in   accordance    with    that 

record*  d    in    t  hi-   country. 

The     American     Ocu     Light     Journal 

Man.  12th)  has  an  article  on  the  Lighting 
Fixture    Manufacture    To-day    in    which 


the  author  points  out  the  importance  of 
fixture  and  design  to  the  gas  industry. 
The  article  contains  illustrations  of  a 
number  of  modern  American  designs  ; 
there  seem  to  be  quite  a  number  of 
decorative  gas  fixtures  making  their 
appearance  in  the  United  St. 

The  article  by  F.  Ahrens  (Z.  f.  B., 
Jan.  10th.  20th)  on  the  use  of  Acetylene 
in  connection  with  lights  of  navigation, 
beacons,  lighthouses,  Sec.,  is  also  oi 
considerable     interest.  The      author 

describes  the  various  types  of  lamps 
in  some  detail,  making  special  reference 
to  the  use  of  dissolved  acetylene  and 
automatic  flushing  l i '_r  1  l t   contrivani  • 

It  will  be  recalled  that  the  same  author 
recently  dealt  with  the  application  of 
incandescent  oil  lights  in  the  same  held. 

['.     A.     EBEBT    (Ir.     U.     L..    Jan.     10th) 

describes  Borne  new  systems  of  lighting 

baa  d  on  the  use  « »t  oil,  petrol,  or  gas,  a... 
and  in  a  recent  number  of  the  aev.  des 
Eelairages  there  i>  an  article  summarising 
progress  in  France  in  the  Lighting  of  small 

town-  l>y  acetylene. 


List   of   References : 


Illumination    and    Photometry. 
Curtis,  .\.  l>.     Indirect  r.ighting  in  tin-  Home  (/•.'/"-.  World,  Jan.  17th). 
Ivliti.ri.il.     The  Lighting  "f  Pictures  (Elec  Rev.  "»'/  Wettern  Electrician,  .Ian.  17th). 
Proget,  A.      I'n  Laboratoire  Photometrique  Pratique  (Scienet  et  Art  de  rEclairage,  Jan.). 
Houdayer,  R.     L'Eelairac  lee  Siecles  (Sctenct  et  An  </.  VBclairage,  Jan.). 

M.  i:      Lampa  and  Lighting  in  the  Future  {Elec,  World,  Jan.  24  hi. 
Powell,  A.  L     Methoda  oi  Lighting  a  Small  Residence  [Elec.  Iter/./.  Jan.  24th). 
Bohanz,  I-'.     (Jber  die  Veranderungen  and  Sch&digungen  des  Auges  durch  'lie  nicht  Jirekt  sichtbarea 
Lichtatrahlen  (Z.  f.  /;..  Jan.   LOth). 
'I'h.'  proposed  Btandard  Specification  for  Btreel  Lighting  ('■'.  W.,  •Ian.  17th). 

Snow  Window  Lighting  and  Display  Lighting  (Bit     /:■     <■  I  West  Electrician,  Peb.  7th). 

lax"     A  Deadlight  Glare  Reduo  Electrician,  Peb.  7th). 

Dai  Beleuchtungsweaen  im  Jahre  1913  (Z./.B.,  Jan.  LOth;   L.  %.  L.,  Jan.  16th). 

Publicity  Lumineuse  (Sciena  •'  Art  <l>  CEclairage,  -Ian.). 

t  Lighting  (Joint discussion  of  the  Am.  Illuminating  I  iety  and  the 

Am.  hetit.it.  ..t  Eleo.  Engineers,  and  Week  Electrician, Deo. 27th,  l'.»13). 


Electric  Lighting. 

i  /in-  Kentnisa  des  Mooreliohtes  (/-.'.  T.  /..  -Ian.  L6th). 

Dempster,  J.  T   II.     A  Miniature  Electric  Night  Lamp  (G.  £.  C.  S         .Jan.). 
Editorial.     Electric  Lighting  during  1913  (Electrician,  Jan.  loth). 

Th<  '  Electric  Lamps  (Electrician,  Feb.  131 

'the  Half  Watt  Lamp  and  the  Mantle  Burner  (O.  II..  Jan.  17th) 

'the  Half  Watl  Lamp  (FJ.r.  Rev.,  Peb.  8th). 

Studies  ..f  Vapour  Lamps  (Elec.  Iter/-/.  Peb.  7th). 

'the  Ten-Watt  Lamp  (Elec  Rev.  <i„\  Weet.  /•-'/•  trician,  .Ian.  Slst 
l'onti,  <;.     II  sistema  <li  illuminaxione  oon  lampade  ad  incandeeoensa  in   aerie   e   trasformatori   a 
oorrente  eostante  (Atti  deUa  Aetoc  /.'.  Elntr.  ItaL,  Dee.  15th,  1913). 
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Momentane  Lichtstarke  von  Wechselstrom  Bogenlampen  (Elek.  u.  Masch.,  Jan.  4th). 
Manufacture  of  Metal  Filament  Lamps  (Electricity,  Jan.  9th). 
A  long  burning  enclosed  Flame  Arc  Lamp  (Elec.  World,  Dec.  27th,  1913). 
Lntersuchungen  an  der  Halbwattlampe  (Z.  f.  B.,  Jan.  20th). 
Lampe  a  vapeur  de  mercure  Billon-Daguerre  (Rev.  Electrique,  Dec.  19th). 
Nouveau  Procede  pour  faire  le  vide  dans  les  lampes  a  incandescence  et  dans  Tautres 

recipients  en  verre  (I'Electricien,  Jan.  3rd). 
The  Half- Watt  Lamp  (Corresp.  Elec.  Rev.,  Feb.  6th). 
Village  Lighting  (Elec.  Rev.,  Feb.  6th). 


Gas,  Oil,  Acetylene  Lighting,  &c. 

Ahrens.  F.     Das  Azetylen  in  der  Leuchtfeuerindustrie  (Z.  f.  B.,  Jan.  10th,  20th). 
Ebert,  F.  A.     Neue  Beleuchtungsmoglichkeiten  (L.  u.  L.,  Jan.  loth). 

Pohl,  F.     Uber  Lehrzimmerbeleuchtung  mittels  Gas  in  der  Wiener  stadtischen  Schulen  (J.  f.  G., 
Jan.  3rd  ;   G.  W.,  Feb.  7th). 

Progres  dans  FEclairage  des  Villes  par  Acetylene  (Rev.  de.?  Eclairages,  Dec.  31st). 

Lighting  Fixture  Manufacture  to-day  (Am.  Gaslight  Jour.,  Jan.  12th). 


CONTRACTIONS    USED. 

Elek.    u.  Masch. — Elektrotechnik  und  Maschin-  J.  f.  G. — Journal  fur  Gasbeleuchtung. 

enbau.  L.  u.  L. — Licht  und  Lampe. 

E.  T.  Z. — Elektrotechnische  Zeitschrift.  Z.  f.  B. — Zeitschriftfilr  Beleuchtungswesen. 


SHOP    LIGHTING    by 

OSRAMS 


H  AJL  F 


The  accompanying  illus- 
tration, reproduced  from 
a  photograoh  taken  en 
tirely  by  the  light  of 
the  lamps,  shows  thp 
excellent  distribution  of 
light  obtained  from 
Osram  Half-watt  lamps 
at  Messrs.  Harrod's  prem- 
ises, Brompton  Road,  S.W. 

The   lamps   are   fitted    in 

"Equiluxo"    glassware 

spheres. 

Full   particulars   and  prices 
post  free  on   request. 


THE 

General  Electric  Co., 

Ltd, 
Head  Office: 

67,  Queen  Victoria  Street, 
London,  B.C. 


View  of  cine  of  the  Counters  at  Mkssks.  Harrods. 
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TRADE     TOPICS 
AND     INDUSTRIAL     SECTION. 

[At  the  re.|Ui--t  of  many  of  our  reader-  we  have  exterj  led  the  space  devoted  to  Trade 
ind  are  open  to  receive  for  publication  particulara  of  new  developments  in  lamps, 
fixtures,  and  all  kimls  of  apparatus  connected  with  illumination. 

The  contents  of  these  pages,  in  which  is  included  inf  innation  supplied  by  the  makers, 
will,  it  i-  boped,  guide  to  recent  commercial  developments   and  ire  wetooms 

i|,;  .,i  ;,n  bona  /■■'•'  b  £  rmation  relating  thereto.] 


BENJAMIN  LIGHT  SPECIALITIES.  PHOTOMETER    POLAR-CURVE    PAPER. 


We  have  jusl  received  the  new  issue  of 
Benjamin  Lighting  Specialil  I   No. 

53)  which  haa  a  number  of  original  and 
distinctive  features.  The  cover  is  buff, 
with  the  title  in  blue,  and  the  interior  is 
printed  on  cream  mal  arl  paper,  bo  thai 
there  is  no  "  Bhiny  reflection  "  uch  as  is 
likely  to  trouble  the  eyes.  As  is  well 
,'vii  the  reproduction  <>f  half-tone 
blocks  with  paper  of  this  kind  needs  Borne 
care,  bul  in  'his  case  the  resull  has  been 
quite  satisfactory.  A  feature  in  the 
arrangemenl  of  the  illustrations  is  the 
way  m  which  a  general  view  of  each 
fitting,  and  the  corresponding  data,  arc 
reproduced  on  the  right-hand  page ;  while 
the  left-hand  page  is  given  up  to  photos 
(taken  by  artificial  light)  of  installations 
in  which  these  units  are  employed.  For 
example,  the  picture  <>i"  the  Bemi-irfdirecl 
cluster  fitting  faces  a  view  of  an  insurance 
office  illunim.it.  <1  on  this  syBtom,  the 
data  "ii  steel  reflectors  face  a  view  of  a 
factory  with  local  lighting  by  these 
unit  9,  etc. 

The  li-t  contains  a  very  varied  -  lection 
of  lighting  units  <>t"  all  kinds  as  well  as 
Buch  specialities  as  shockproof  hand 
lamp-,  win  I-  --  adapters,  "  Benco  "  lamp- 
holders,  Ac.  another  Bpecial  feature  is 
the  introductory  Bection  on  Industrial 
Lighting  Data  in  which  a  considerable 
amount  of  useful  information  is  given. 

In  Beveral  respects  the  list  is  an 
interesting  departure  from  the  ordinary 
tradit  ion  in  i  atalogues  of  lighting    ; 

alii  ns. 

We  are  also  asked  to  mention  thai 
after  March  9th  The  Benjamin  Electric 
Co.  will  transacl  all  business  from  their 
offices  and  Bhowrooms  a1  I  \.  Rosebeby 
\  mi.  \\i>  IT  25,  Laystau.  Stbj  i  i  . 
E.<       Eolborn   1830 


Messrs.    Franz    Schmidt    and    Haensch 
l'.'  rlin)  Bend  us  a  Bam]  le  of  a  new  form 
per  for  plotting  polar  curves,  which 
ia  claimed  to  diminish  considerably  tin- 
labour  of  calculating  the  mean  Bpherical 
candle-power.    Superimposed     over     the 

ordinary    polar   CO-  twenty 

dotted  lines.  The-,-  arc  selected  at  -uch 
intervals  thai  the  mean  of  the  intensities 
in  these  direction-  is  equal  to  the  mean 
Bpherical  candle-power.  All  that  is  m 
sary,  therefore,  is  to  read  off  and  add  up 
the  values  along  each  of  these  dotted 
ordinate-  and  to  divide  the  result  by  20. 

ARTISTIC   ELECTRIC  LIGHT   FITTINGS 
(Edison  and  Swan). 

The  latesl  catalogue  of  Bdiswan  lit t  inirs 
contains  an  excellenl  selection  of  English 
.Hid   French  types,  some  of  the  sections, 

-uch     as     the     portable     lamp-,     hall     and 

vestibule  lantern-,  and  electroliers,  being 
very  fully  treated.  At  the  end  of  the 
catalogue  ia  a  series  ol  serni-indireel 
fittings,  which  form-  <|iui.  a  special 
ire.     Many  of  tin  produced 

with  a  black  background — a  Btyle 
which  ha  some  distiw  I  advantage-  ,,\.  r 
the  ordinary  method. 

M.i~t  oi  these  novelties  can  be  seen  at 
the  company's  mw  showrooms,  in  Queen 

Vic:  1. 

ADDITIONS  TO  G.E.C.   BOUND 
CATALOGUE. 

Tin  G.E.C.  n  cognising  the  desirability 
of  keeping  their  well-known  hound  cata- 
logues thoroughly  up  to  dan-,  are  malting 
a  practice  of  issuing  quarterly 
Bheets."  This  will  enable  owner-  of  the 
complete  index  either  to  add  to  or  con 
the  oxisting  volumes,  ami  we  uote  that 
each   oi    these    quarterly   Bupplemenl 

•  n-  contain-  a  complete  CTOSS   index. 
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A    "  HOLOPHANE  -  HALF-WATT  "    INSTALLATION. 


This  picture  Bhowa  ;i  view  of  a  department  in  Bentall'a  Store  at  [Kingston. 
This  Store  is  being  equipped  with  fifty  half-watl  lamps  in  Bolophane  reflector- 
hemispheres,  .nid  over  lialt  of  these  units  arc  now  iii  actual  use.  The  white  1  i l:  1 1 1  given 
by  these  lamp3,  softened  and  diffused  by  the  Holophane  glassware,  is  excellently  adapted 
for  •'  store  <>t  1 1 ii-  kind. 


ORAM     "AXIAL"     AND     ROYAL 
EDISWAN  "  DOWNLITE  "  LAMPS. 

St  re  are  two  new  forms  "t'  drawn-wire 
1. 1 1 1 1 j > - .  brought  out  respectively  by  the 
G.E.C.  and  the  Edison  and  Swan  United 
Electric  Light  Co. 

The  illustration  shows  the  Axial  lamp 
the  filament  of  which  is  arranged  conically 
to  give  a  strong  downward  1  i  i_r  1 1 1  very 
different  from  that  yielded  l>y  the  ordin- 
ary vertical  metallic  filament,  and  specially 
suitable  t'"r  the  lighting  <>t"  billiard  tables, 
compositors'   desks,   special   tools,   A 

Singularly  the  Royal  Bdiswan  "  Down- 
lite  "  lamp  utilises  drawn-wire  horizontal 


filaments,    throwing    most    of    the    light 
downwardi . 

I  lot  h  lamps  ran  )>.■  provided  with  \ 
compact  opal  n  fiectors. 
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Annual  Dinner  of  the  Illuminating  Engineering  Society 

[Speakers: — Sir  Boverton  Redwood — Sir  William  Bennett — Mr.  L.  Oast 
William  Crookes — Sir  Henry  Trueman  Wood — Mr.  A.  W.  S.  Cross.  VAX. 

Correspondence  (The  Rating  of  Illuminants)         .  . 

Editorial  .  .  .  .  .  .  .  .  .  .  .  .         L.   GrASTEE 

Illuminating  Engineering,  a  Year's  Progress  in    (concluded)     .  . 

illuminating  Engineering  Society— 

(Founded  in  London,  1909.) 

Account  of  Meeting  on  Feb.   17th 
Annual  Dinner 
New  Members 
Next  Meeting 

London,  Lighting  of   .  .  .  .  .  .  .  .  .  .  L.   GrASTEB 

Picture  Galleries  and  Art  Studios,  Lighting  of  (to  be  continued) 

[Prof.  S.  P.  Thompson — Mr.  F.   W.  Goodenough — Mr.  A.  P.  Trotter — Mr.   David 
Murray,  R.A. — Sir  Joseph  Pennell] 

Picture  Lighting,  effect  of  colour  and  direction  of  light,  M~.  Luckiesh 

Reviews  of  Books 

Review  of   the  Technical  Press 

Statistics  on  the  Lighting  Art  .  .  .  .  .  .  P.  S.  Millar 

Trade  Topics 
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AN  INGENIOUS  SIEMENS  ADVER- 
TISING NOVELTY. 

Messrs.  Siemens  Bros.,  Dynamo  Work 
Co.  (Tyssen  Street,  Dalston),  send  us  a 
most  ingenious  advertising  device — a 
knife  engraved  with  the  word  "  Wotan," 
and  which,  to  the  uninitiated,  obstinately 
refuses  to  open. 

Closer  investigation  (aided  by  instruc- 
tions from  Messrs.  Siemens)  shows  that 
this  behaviour  is  due  to  a  small  rolling 
shot  fitting  into  a  slot  at  the  base  of  the 
blade.  When  the  knife  is  held  %\ith  the 
point  of  the  blade  upwards,  a  slight 
pressure  on  the  top  of  the  blade  causes  it 
to  spring  open.  Conversely,  by  pointing 
the  blade  downwards  the  shot  changes 
position  and  a  slight  pressure  closes  the 
knife. 

"MAZDA  HOUSE  NEWS"  FOR 
JANUARY. 

This  issue  contains  photographs  of 
many  widely  different  installations. 
Among  the  most  interesting  are  those  of 
a  gymnasium,  a  swimming  bath,  and  a 
large  riding  school,  the  girder-roof  of 
which  is  studded  with  mazda  lamps  in 
special  lanterns. 


CATALOGUES  RECEIVED,  &e. 

Evershed  and  Vignoles,  Recording 
Ammeters,  Voltmeters,  and  Watt-ameters. 
Foster  practical  Pyrometers. 

Dick,  Kerr  &  Co.  Ltd.,  '•Britannia" 
lamps. 

Veritys'  Ltd.,  prices  of  Monarc  and  Aston 
enclosed  arc  lamps,  and  Aston  "  Radiant 
Lanterns  "  for  shops,  offices,  stations,  and 
street  lighting. 

Herbert  Monarcs  and  Co.,  Ltd.,  Overhead 
travelling  cranes. 

Lead,  Ltd.  (Westminster),  Particulars 
of  a  new  process  for  coating  metal  and 
non-metallic  substances  with  lead. 

Edison  and  Swan,  Ponder  s  End  Works, 

An  interesting  and  well-illustrated 
account  of  this  company's  new  works  at 
Ponder's  End,  reprinted  from  the 
Electrician  for  January  9th,  1914. 

Sun  Electrical  Co.,  Ltd.,  Lists  of  small 
motors,  miniature  candle,  tubular  and 
other  lamps.  A  special  feature  is  the 
"  Kingolite  "  candle. 
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THE  IMPORTANCE  OF  OPERATING 
LAMPS  AT  THE  PROPER  EFFICIENCY. 

The  following  is  an  interesting  note 
received  from  the  British  Thomson 
Houston  Co.  on  the  above  subject  : — 

The  question  of  the  actual  efficiency 
at  which  an  incandescent  lamp  operates 
i-  on<-  which  up  t<>  now  has  received 
altogether  too  little  attention.  Simply 
because  an  incandescent  lamp  was 
at  a  certain  efficiency  by  the  manu- 
trer  it  was  assumed  tli.it  this  rating 
would  hold,  i  of  the  conditions 

under  which  the  lamp  operated.  The 
point  was  overlooked  that  the  manu- 
facturer's rated  efficiency,  candle-power, 
watts,  life,  &c.,  only  hold  when  the  lamp 
•    rated  volt 

It  i-  important  thai  tin-  average  voH 
at  the  holder  Bhould  be  the  Bame  as  the 
voltage  mark"  (1  on  the  lamp.  Speaking 
generally,  for  <  \  ery  one  per  cent,  increase 
of  impressed  voltage  on  a  given  lamp 
the  wattage  will  increase  1*6  per  cent. 

Lei  us  consider  the  advantage  to  the 
central  Btation  of  operating  a  60-watt 
Mazda  lam])  at  hi'_rli  efficiency  instead  of 
at  low  efficiency.  In  500  hours  burning  a 
60-watl  Mazda  lamp  consumes  30  kilowatt- 
hours.  It  this  lamp  were  operated  at 
96  volts  instead  ■>;  100  volt.-  then-  would 
be  a  loss  to  tin-  central  station  of  1-8 
kilowatt-hours.  With  10,000  lamps  in 
Ben  iie.  and  assuming  500  hours  to  be  the 
average  animal  burning  period,  and  the 
charge  per  kilowatt  hour  to  be  Id.,  this 
would  repress  ol  an  annual  loss  in  revenue 
of  £300. 

In  the  majority  of  cases  tin-  purchase 
of  lamps  of  coned  voltage  would  have 
prevented  tin-  lose  in  revenue  without 
any  increased  cost.  Thai  is.  it  would 
represenl  1°  per  cent,  dividend  on  a 
iit.iHMi  investment.  Provided  the  low 
efficiency  operation  was  dm-  to  loss  in 
transmission,  the  lighting  company  would 
have  been  justified  in  investing  £3,000  to 
obtain  this  additional  revenue.  Improv- 
ing voltage  conditions  in  this  manner 
would  not  only  inCToaoo  the  consumption 
of  lamps,  bu1  would  have  jusl  a-  important 
an  effecl  i'ii  other  apparatus,  such  a-  fiat- 
irons,  toaster*,  fan-,  sc. 

Investigations  show  that  many  lamps 
iirr  operated  at  from  .'!  to  i  volts  below 

their  rated  VOll 

Some  •'!'  the  advantages  of  burning 
[amps  at  their  rated  voltage  are  : — 

\.  pi  t«.  l :.  per  cent,  mure  light, 
hence  more  satisfactory  service  to  the 
consumer. 

2.  A  better  quality  of  light,  due  to 
operating  the  lamps  at  a  higher  tem- 
perature. 


3.  It  puts  electric  light  in  a  position 
to  compete  more  favourably  with  other 
types  of  Qlummante. 

4.  It  relieves  the  central  station  of 
service  complaint.-,  most  of  which  are 
due    to    the    inefficient    operation   of 

lamp-. 

5.  It  permits  the  use  of  lower  voltage 
lamps  where  overload  of  the  distribu- 
tion system  hi  1  a  drop  in 
voltage,  often  obviating  the  necessity 
of  increasing  the  capacity  of  the  distri- 
butors. 

The  efficient  operation  of  lamps  secures 
the  maximum  revenue  lor  the  central 
Btation,  the  maximum  light,  economy*  and 
satisfaction  for  the  consumer.  To  i  nsure 
efficienl  operation,  the  central  station 
must  keep  its  voltagt  constant,  and  the 
imer  must  use  lamp-  marked  "it/i 
tin  actual  voltagt  at  t/<>  lampholdt  r. 
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Diagram  showing  the  per  cent,  dec: 
in  watts  consumption  when  Mazda,* 
and   Carbon   lamp-  are  under-run. 


Diagram   indicating  the  usual  res 
for  low  supply  pn 


Mr.  G.  Middlecoat,  of  the  Southampton 
i  orporation  Electricity  Works,  is  resigning 
his  position  with  the  corporation  and 
joining  the  Btafi  ol  the  Edison  and  Swan 
United  Electric  Lighting  Co.,  Ltd. 
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EDITORIAL. 

Illumination  Estimates  and  Performance  in  Practice. 

During  the  last  few  years  a  great  change  has  taken  place  in  the  design 
of  lighting  installations.  People  are  no  longer  satisfied  with  vague 
estimates  as  to  the  performances  of  the  lamps  installed.  It  is  recognised 
that  the  amount  of  illumination  required  for  various  purposes  should  be 
definitely  stated  in  terms  of  "  foot-candles,"  and  that  installations  should 
be  designed  to  give,  within  reasonable  limits,  the  illumination  required  for 
the  purpose. 

It  is  therefore  of  interest  to  inquire  whether  we  are  yet  in  a  position 
to  determine  beforehand,  and  with  sufficient  precision,  what  the  illumina- 
tion is  going  to  be,  assuming  that  particulars  are  known  of  the  lamps  and 
shades  employed,  their  spacing  and  height,  &c.  This  problem  was  taken  up 
by  Mr.  Clinton  in  his  paper  before  the  last  meeting  of  the  Illuminating 
Engineering  Society.  Mr.  Clinton  has  taken  a  typical  series  of  installa- 
tions :  starting  simply  from  the  polar  curves  provided  and  a  knowledge 
of  the  positions  of  the  lights  in  the  interior,  he  has  worked  out  what 
the  illumination  should  actually  be,  and  compared  this  with  the  value 
actually  found  in  practice. 
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It  will  be  observed  that  these  calculations  refer  to  actual  installations. 

In  these  cases  the  agreement  is  very  good,  the  calculated  values 
in  general  falling  somewhat  below  those  actually  found,  owing  to  the  effect 
of  reflection  from  walls  and  ceilings.  This  is  an  indication  of  what  might 
be  expected  in  practice.  The  usual  method  in  predetermining  illumination 
is  to  regard  this  additional  light  as  a  margin,  thus  ensuring  that  the  illumina- 
tion provided  may  be  more  but  will  not  be  less  than  that  required. 

The  more  intricate  and  original  the  lighting  scheme  adopted  the  more 
necessarv  such  predeterminations  become.  It  is  natural  that  engineers  who 
are  accustomed  to  deal  exclusively  with  installations  of  a  certain  kind 
should  rely  on  their  experience,  or  depend  to  some  extent  on  semi- 
empirical  rules  which  they  have  found  to  answer  well  in  this  class  of 
work.  But  in  the  higher  branches  of  illuminating  engineering,  where  the 
skill  of  the  engineer  and  the  creative  faculty  ol  the  architect  are  blended, 
and  where  new  and  original  situations  may  arise,  the  degree  of  suco 
may  depend  very  largely  on  the  ability  of  the  engineer  to  undertake  calcu- 
lations of  a  highly  intricate  kind. 

Mr.  (linton's  paper,  therefore,  is  naturally  one  of  great  interest  to  the 
lighting  expert.  But  we  venture  to  predict  that  the  results  he  has  arrived  at 
will  be  followed  with  close  attention  by  many  outside  the  Society.  The 
tendency  in  the  lighting  industry  at  the  present  time  is  to  discard  the  old 
"  rule  of  thumb  "  methods  and  to  place  matters  on  a  more  scientific  basis 
It  is  becoming  quite  usual  even  for  non-technical  people  to  have  a  very  lair 
idi  .1  what  is  meant  by  a  foot-candle.  Committees  who  study  these  problems 
find  it  essential— in  fact,  the  very  first  step  in  their  proceedings  to  decide 
on  the  exact  numerical  value  of  the  illumination  required.  It  is  evident, 
therefore,  that  in  the  near  future  it  will  be  essential  lor  the  success  "i  any 
company  interested  in  lighting  to  be  in  a  position  to  make  calculations 
oi    this   kind,   or   to  supply   data    which   will   enable   others   to   make   them. 

Scientific  Training  and   Modern  Business. 

At  the  Annual  Dinner  of  the  General  Electric  Co.,  which  took  place 
on  Saturday,  March  14th.  the  Chairman  (Mr.  II.  Hirst)  drew  a  fascinating 
picture  .a  the  progress  to  1>'  expected  of  the  electrical  industry  within 
the  n.-xt  tew  years. 

Mr.  M.  J.  Railing,  who  responded  to  the  toast  ol  the  Company,  referred 
to  the  value  of  scientific  training  in  modem  business.  He  pointed  out 
that  in  the  present  <\.w  this  country,  instead  ol  . i <  < j u i r i  1 1 :_;  new  territory 
byforce  ol  arm-,  used  the  more  peaceful  methods  of  trade  andindustry, 
continually    introducin  and    more    scientific    industrial    methods. 
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Mr.  Railing  added  that  in  the  future  closer  co-operation  between  technical 
institutions  and  the  industry  should  be  established  ;  moreover,  students 
should  gain  an  all-round  knowledge  by  spending  part  of  their  time  in  the 
colleges  in  this  country,  and  also  some  time  in  the  corresponding  institutions 
in  the  Colonies  and  in  other  countries.  Thus,  when  they  go  out  to  do 
their  work  in  any  part  of  the  Empire  or  in  foreign  lands  they  will  be 
familiar  with  the  local  conditions  and  educated  to  supply  the  needs  of  the 
country  to  which  they  go.  There  should  also  be  some  concerted  scheme 
of  education  in  institutions  within  the  Empire  (and,  if  possible,  all  over 
the  world),  so  that  the  courses  of  instruction  may  follow  similar  broad 
lines,  and  a  student  can  readily  pass  from  one  to  another. 

We  are  delighted  to  note  this  enlightened  appreciation  of  the  need 
for  science  in  industry.  We  are  equally  glad  to  see  in  the  addresses  of  Mr. 
Hirst  and  Mr.  Railing  a  touch  of  that  idealism  v  hich  forms  the  inspiration 
of  modern  commerce.  The  day  is  past  when  a  great  engineering  firm  can 
secure  enduring  success  by  working  on  narrow  and  short-sighted  lines.  A 
flourishing  business,  in  order  to  justify  its  existence,  must  give  of  its  best, 
must  take  wide  views  of  its  obligations,  and  must  be  prepared  sometimes 
to  do  work  by  which  others  will  also  profit.  As  an  instance  we  should  like 
to  mention  the  laboratory  established  by  the  National  Electric  Lamp 
Association  in  the  United  States,  where  many  researches,  having  a  value 
"beyond  the  immediate  commercial  interests  of  the  Association,  have  been 
carried  out  and  published,  with  the  intention  of  benefiting  the  world  at 
large. 

Employer  and  employee,  as  Mr.  Hirst  rightly  said,  must  trust  each  other 
and  must  feel  that  both  are  doing  their  share  towards  building  up  the 
business. 

Whether  or  no  this  spirit  exists  depends  to  a  great  extent  on  the  leaders 
of  the  business.  If  their  views  are  petty  and  their  standards  low  there  will 
never  be  a  true  spirit  of  co-operation  in  the  rank  and  file. 

If  an  example  in  this  respect  is  set  by  the  large  companies  we  may  be 
sure  that  the  smaller  ones,  if  they  wish  to  exist  at  all,  must  follow. 

Testing  the  Colour-values  of  llluminants. 

In  our  last  issue  we  referred  incidentally  to  the  question  of  colour- 
discrimination  by  artificial  light,  in  connection  with  the  lighting  of  picture 
galleries.  In  the  conclusion  of  the  discussion  of  this  subject,  which  appears 
•in  the  present  number,  this  matter  is  frequently  referred  to. 

We  also  notice,  in  a  recent  number  of  the  Elektrotechnische  Zeitschrift, 
contributions  by  Dr.  L.  Bloch  and  Herr  Jasse  on  this  problem.     Dr.  Bloch, 
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like  Voege  and  others,  uses  an  ordinary  photometer,  substituting  red, 
green,  and  blue  glasses  for  the  prism  ;  each  of  these  screens  being  in  turn 
placed  in  front  of  the  eyepiece  of  the  photometer.  Subsequently  he  presents 
an  ingenious  form  of  diagram  in  which  the  position  of  an  illuminant  as 
regards  resemblance  to  daylight  is  determined  by  plotting  the  ratios 
Red /Green  as  ordinates  and  the  corresponding  Blue /Green  values  as 
abscissae.  The  position  of  diffused  daylight  is  fixed  by  the  intersection 
of  a  vertical  and  horizontal  line  for  which  these  ratios  are  assigned  the 
value  of  ioo. 

It  is  most  interesting  to  see  how  certain  groups  of  illuminants  approach 
more  or  less  nearly  to  daylight.  We  find  that  for  some  of  them  the 
Blue /Green  ratio  is  almost  correct,  but  the  Red /Green  ratio  is  con- 
siderably removed  from  the  daylight  value  ;  for  others  the  converse  is 
the  case.     Only  in  a  few  instances  are  both  ratios  at  all  near  to  daylight. 

Herr  Jasse  suggests  a  modification  of  Bloch's  method,  locating  the 
positions  of  the  illuminants  within  a  Maxwell  colour-triangle,  the  vertices 
of  which  correspond  respectively  with  pure  red,  green,  and  blue.  An  interest- 
ing comment  is  that  similar  tests  of  illuminants  in  the  United  States  give 
approximately  the  same  relative  positions,  but  that  in  all  cases  the  illum- 
inants were  found  to  contain  relatively  less  blue  and  more  green.  Possibly 
this  is  accounted  for  by  a  difference  in  the  colour  of  normal  daylight  in 
the  two  countries. 

Simple  methods  of  testing  of  this  kind  are  not  without  value.  In  the 
course  of  a  lecture  by  the  writer  before  the  Society  of  Dyers  and  Colourists 
on  March  26th  it  was  pointed  <»ut  that  for  certain  classes  <>f  work,  where 
only  a  limited  range  of  colours  had  to  be  tested,  a  fair  approximation  to 
daylight  is  all  that  is  strictly  necessary.  No  doubt  there  are  many  such 
cases  in  which  an  approximate  method  of  testing  such  as  that  proposed  1»\ 

Dr.  Bloch  WOuld  answer  the  prop 

Another  point  of  great  interest  to  those  engaged  in  colour-testing 
pnw  esses  is  the  des  ription  and  admen<  lature  of  colours.  One  of  the  most 
complete  series  of  this  kind  is  the  "  Repertoire  de  Couleurs,"  issued  by 
1  i'  te*  Franc,aise  <les  Chrysanthemistes  and  used  by  the  Royal  Horticul- 
tural Society  in  this  country.  The  two  volumes  contain  a  remarkably 
complete  series  oi  coloured  plates,  eai  b  colour  being  reproduced  in  a  definite 
series  of  graduated  shades,  numbered  and  named  in  four  languages.  This 
forms  an  international  schedule  of  colours  by  the  aid  of  which  any  tint  can 
be  referred  to  by  name  and  identified  for  purposes  ol  reproduction. 

Le<»n  Gaster. 
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TRANSACTIONS 

OF 

£bc  Jlluminatimj  jgngineering  Society* 

(Founded   in  London,   IQ09.) 

The   Illuminating  Engineering  Society  is  not,  as  a  body,  responsible 
for  the  opinions  expressed  by  individual  authors  or  speakers. 


THE  LIGHTING  OF  PICTURE  GALLERIES  AND  ART  STUDIOS. 

(Discussion  at  a  Meeting  of  the  Illuminating  Engineering  Society  held  at  the  House  of  the  Royal 
Society  of  Arts.  L8,  John  Street,  Adelphi,  W.C..  on  Tuesday,  February  17th,  1914.) 

(Continued  from  p.  156  [March  issue].) 

During  the  meeting  Mr.  F.  W.  Good- 
enough  was  obliged  to  leave  and  Mr. 
E.  J.  Wallis-Joxes  took  the  Chair  in 
his  stead. 

Mr.  V.  H.  Mackinney,  referring  to  the 
criticism  of  the  Tate  Gallery,  remarked 
that  the  impression  produced  on  the  eye 
depended  greatly  on  visual  accommoda- 
tion. During  the  night  one's  eyes 
seemed  to  be  tuned  to  the  light  from  the 
tungsten  lamps.  Consequently  a  picture 
illuminated  by  artificial  daylight  would 
not  produce  the  same  impression  as  would 
the  same  picture  illuminated  by  natural 
light  in  the  daytime. 

In  the  lighting  of  picture  galleries 
he  had  taken  a  good  deal  of  interest,  and 
had  tried  to  aim  at  illuminating  a  surface 
reasonably  uniformly,  or  with  the 
illumination  designed  to  diminish  in  a 
definite  manner  according  to  what  the 
artist  would  think  best  for  the  particular 
picture.  He  had  developed  a  special 
reflector  for  this  purpose  and  the  result 
was  shown  in  the  picture  exhibited. 
This  principle  could  be  applied  to  the 
Art  Gallery  at  Edinburgh,  and  could 
also  be  adapted  with  a  little  alteration 
to  the  admirable  scheme  brought  to  the 
notice  of  the  meeting  by  Mr.  Pennell. 

There  should  also  be  no  difficulty  in 
applying  the   daylight   principle   to   this 


Picture  of  The  Madonna  and  Child  lighted  In- 
special  reflector  (seen  at  top)  giving  uni- 
form illumination.    (Mr.  V.  H.  Mackinney.) 
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reflector,  by  inserting  in  front  of  these 
lamps  either  gelatine  screen*  of  the  type 
designed  by  Dr.  Kenneth  Mees  oi  Bpecial 
coloured  glass  as  advocated  by  Mr. 
Trotter.  In  connection  with  the 
desirability  or  otherwise  of  artificial 
daylighl  in  a  gallery,  he  thought  thai  the 
lighting  of  a  private  portrait  gallery 
was  uft. -ii  a  somewhat  different  matter 
from  the  illumination  of  public  display 
of  pictures.  For  example,  be  had  met 
-  in  which  the  mellow  rays  oi  carbon 
filament  lamps  bad  been  preferred  to  the 
whiter  tint  from  tungsten  lamps,  on 
the  ground  that  the  massive  frames 
appeared  to  better  advantage.  With 
tungsten  lamps  the  frames  I"-'  the 
"  rich  gold  appearance  and  the  colour 
reseml>l'-<l  that  of  brass.  He  had  tried 
to  meet  this  point  by  using  a  golden 
coated  reflector  behind  the  tungsten  lamp 
and  thus  accentuating  the  yellow  com- 
ponent without  losing  any  material 
amount  of  light  by  absorption. 

Mi:.  Percy  Bigland,  referring  to  the 
use  of  metal  reflectors  in  arl  galleries, 
said  be  bad  tried  a  great  number  of  these 
in  his  studio,  but  none  had  given  such  good 
results  as  a  piece  of  whitened  canvas. 

Mi:.  Mi  BRA'S  >aid  be  had  l.een  struck 
hv   the  emphasis   which    had    Keen    placed 

upon  the  difficulties  with  green.     Painters 

however,    when    under    the    influence    of 

artificial  light,  found  the  yellows  and  the 
violets  more  trying  than  green,  particu- 
larly such  yellows  as  lemon  and  pale 
cadmium,     and     when     '_'rttni'_r    into    the 

violets  again,  it  was  here  that  colour 
became  a  trap  to  the  artist,  who  found  in 
the  morning  that  they  had  sometimes 
gone  very  far  wrong  ;  very  Beldom  did 
they  •_">  wrong  in  tin-  greens.  Reference 
hail  been  made  to  tin-  American  Bystem 
of  having  particular  lights  for  particular 
pictures,  but   the  thing  was  absurd       \ 

work  <>f  art  would  prove  itself  ;l  work  of 
art  under  all  conditions  to  the  di»  erning, 
and  there  was  no  need  foi  a  gallery  t«> 
keep  a  limelight  man  for  various  pit  tures. 

Mi:  s.  K.  Thorn  i on  refei red  to  the 
individual  lighting  of  pictures  by  means 

of  refliM  i  bed  to  the  wall 

to  the  frames,  or  to  the  frames  themselves. 
It  seemed  to  him  that  the  besl  result 
might    he  obtained  if   the  position  ami 


angle  of  the  reflector  could  he  adjusted 
by  the  artist  himself.  He  could  then 
direct  the  light  according  to  his  inten- 
tion :  for  instance,  if  he  wished  for 
greater  brilliancy  in  the  portion  of  his 
picture  which  contained  the  highest 
lights  he  would  direct  the  maximum 
light   to  these  parts. 

He  had  often  noticed  that  when  the 
lighting  of  individual  pictures  had  I. een 
put  in  hand  many  beautiful  points  and 
intention^  of  the  artist  hitherto  un- 
noticed had  revealed  themselves. 

Mr.   W.    E.    lit  si!   -aid    Prof.  Thompson 

appealed  to  group  together  "cornice 
lighting"  and  the  ordinary  form  of 
indirect  lighting  from  fixtun  -  As 
regards  picture  gallerii  as,  in  his 

opinion,    important     not     | nfuse    the 

two.     With  cornice  lighting,  there  v.. 
tendency    when    looking    at    the    higher 

pictures  for  tin-  eye  to  catch  the  brightly 
lighted  cornice,  with  the  result  that  the 

pllpil      of     the     eye      Wollld     close     and     the 

picture  would  not  be  seen  properly, 
whereas  this  was  a  condition  which  did 

not     occur    with    indirect     lighting    from 

fixtures    in    the    centre    of    the    loom    or 

behind   the  observer.     He   had   brought 

with  him  a  lantern  slide  showing  a  picture 
gallery  illuminated  by  t  he  indirect  system, 
in  which  it  would  be  noticed  there  was  a 
complete  absence  of  shadow,  and  no 
reflection  from  the  ulass  of  the  picture 
because  of  the  diffusion  of  the  light. 

Allot  her  point  in  favour  of  indite.  1 
lighting  \\as  it-  greater  efficiency  ovei 
local  lighting  for  each  picture.  At  the 
.sane-  time  it  was  not  always  possible  to 
use  indirect  lighting,  and  then  it  became 
essential  to  adopt  something  more  local. 
In  this  c<  tmection  he  would  like  to  take 
the  opportunity  of  explaining  a  method 
of  liLditin<_r  employed  in  an  art  exhibit 
in   America,   where  this   matter  WHS  gone 

into  very  thoroughly  hv  several  well- 
known  eni  Mr.  Luckiesh, to  whom 
reference  had  alrcadv  been  made,  played 
a  large  part  in  this  installation.      A  trough 

was  run  the  whole  length  of  the  ex  hi  Kit  ion. 

ami  inside  the  trough  Were  placed  l.tKMI 
outlets.   |    ft     apart.      The  trough  WSJ  not 

a  reflector,  bul  was  painted  black  and  the 

outli  •  -mall  half-reflector 

on   a    universal   sockel    which   could    I  • 

bed.     Saving  bo  many  outlets.  [\ 
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Fig.    !.     Showing  semi-indirect  arc  lamps  arranged  to  reproduce  skylight  lighting 

(Photo  taken  entirely  by  artificial  light.) 


Fig.  2. — Showing  good  relief  of  statuary  under  semi-indirect  arc  lighting. 
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possible  T«.  throw  the  light  exactly  where 
it  was  wanted,  ami  colour  was  introduced 

as  was  found  necessary.  In  this  way. 
by  treating  each  picture  individually, 
very  fin'-  results  were  obtained. 

Mb.  Justus  Bck,  Bpeaking  with  regard 
to  sculpture,  which  had  been  mentioned 
by  Prof.  Thompson,  said  that  during 
his  travels  abroad,  he  had  visited  the 
Gardens  at  Ballarat,  and  seen  four 
beautiful  statues  placed  in  a  glass  house, 
hese  statues  for  many  pears  had  tailed 
to  receive  any  appreciation,  but  Borne 
ingenious  person  found  that  although 
there  was  plenty  of  light,  it  was  coming 
from  too  many  different  directions. 
The  li'_'ht  was  then  partially  screened  off, 
with  tin-  effect  thai  the  beauty  of  the 
statuary  was  so  emphasised,  particularly 
<>f  the  statue  of  Suzanns  ami  the  Blders, 
that  the  Guardians  <>f  the  building  had 
engaged  watchmen  to  protect  the  statuary, 
which  was  now  enormously  increased  in 
estimated  value,  ami  believed  to  he  quite 
unique  in  quality  and  appearan 

Mi:.  Thomas  K.  Ritchik  said  that  Prof. 
Thompson    had    laid    meat,    hut    not    too 

great,  emphasis  on  the  importance  of  the 
preponderating  light  coming  from  over- 
bead  and  had  shown  drawings  <>f  an 
interesting  example  of  the  Bkylight  light- 
ing  of  one  of  the  new  galleries. 

Ife  had  also  very  rightly  emphasised  the 
importance  of  a  great  deal  of  daylight 
but  had  not   he  thought  touched  upon  the 

important    question   of   the  diffusion   of 

the  light.  There  was  no  doubt  that 
nimh  of  the  value  of  the  large  amount  of 

daylight  demanded  by  Prof.  Thomson 
lay  in  it-  greal  diffusion,  a-  it  was  well 
known  that  however  unidirectional  day- 
light lighting  might  he  its  diffusion  was 
invariably  considerably  greater  than  that 
obtained  from  many  forms  of  artificial 
lighting. 

It  was  not  only  necessary  to  have  the 
artificial  lighting  similar  to  daylight 
as  regards  its  main  direction  but  aim 
as  far  as  possible  as  regards  its  diffusion, 
and.  for  the  lighting  "f  Art  Galleries 
more  especially,  of  course,  a-  regards  it< 
colour. 

An  interesting  example  in  which  all 
these  points  hail  received  attention  ami 


which  had  been  proved  most  sure 
in    practice    was    shown    by    Figure     I 
reproduced  from  an   untouched  artificial 
light  photograph  of  one  of  the  rooms  in 
the  Aberdeen  Ait  Gallery. 

The  mention  of  colour  brought  him 
to  the  point-  raised  l>v  Mr.  Murray,  with 
whom  he  was  in  complete  agreement. 
In  all  the  experiments  with  which  In-  had 
been  associated,  and  they  had 
many,  because  apart  from  his  own 
humble  efforts  he  had  had  the  privileg 

itinginthe  development  of  a  colour- 
matching  lamp  "f  the  type  which  Prof. 

Thomson   had   touched   upon,   and   which 

has  also  been  largely  used  by  the  Bradford 
dyers.     \\>-    hail    also    assisted    in 

<arried  out  in  connection  with  three- 
colour    printing    on     I, .-half    of     the    -ilk 

industry,  in  the  matching  <>f  fata  and 
oils,  in  the  grading  of  Beeds,  ami  in  quite 
a  number  oi  more  "i  tordinai  v 

processes  in  which  differentiation  «>f 
minute  shades  oi  colour  paid  a  very 
important  part  in  all  of  these  the  ques- 
tion <>f  the  yellows  had  been  Judged  l>\ 
those  concerned  to  be  amongst  t  be  supreme 
difficulties. 

He  was  L'lad  of  the  continuation  of  so 
eminent  a  colourisl  as  Mr.  Murray  upon 
this  point,  because  it  was  just  m  the 
matter  of  the  correct  rendering  of  the 
yellows  ami  purples  that  bo  many  of  the 
more  or  lees  superficial  screening  device- 
were  so  completely  at  fault.  It  was  very 
easy  to  get  a  moderately  correct  appzozi 
mation.  hut  very  difficult  indeed  to  get, 
in  this  way,  results  sufficiently  accurate 

for  those  people  whose  demands  it  was 
essential  should  he  met  m  order  to  enable 

them  to  pursue  their  daily  occupations — 

let     alone      to      meet      the    |  e,  pli  li'llirilts    of 

artists    and     those    concerned     with     the 

lighting  of  art  galleries.  Another  point 
which  had  not  been  sufficiently  empha- 
Bised     was    that     the    use    of    anv    COtOtU 

ii  or  filter  brought  about  a 
considerable  falling  off  in  the  efficiency 
of  the  light  Bource  because  even  'he  ; 
of  these  screening  device-;  absorbed  any- 
thing from  oil  to  80  per  cent,  of  the  light. 
This  was  a  very  important  factor  indeed 
when  illuminating  a  large  area  bugs  as 

that  of  ;in  ait  gallery  <>r  an  art  school. 
as   the    great    increase    in    the   cost    of  the 

Lighting  introduced  by  their  use  wa& 

which  those  who  were  responsible  for  • 
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FIG.  3.— Showing  light  and  shade  in  low-relief  objects  lighted  by  semi-indirect  arc  lamps. 


,'ig.  4.     Showing  statuary  and  low-relief  objects  lighted  by  semi-indirect  arc  lamps 
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maintenance  of  such  establishments  could 
not  possibly  afford  to  lose  si<_dit  of. 

One  of  the  previous  speakers  had 
touched  upon  the  question  of  statuary, 
and  Prof.  Thompson  had,  he  thought, 
su<:<_'ested  that  certain  forme  of  indirect 
tightmg  might  j_rivt>  results  of  too  Mat 
character.  Figs.  1-4  would  therefore  be 
of  interest  as  showing  the  excellent 
results  obtained  by  the  use  of  suitable 
li<dit  sources  of  this  character. 

John  Dabcb  [communicated)  :  I  should 
like  to  contribute  to  tins  interesting 
debate  a  few  conclusions  thai  appear  to 
me  to  govern  the  lighting  of  picture 
galleries,  and  to  include  a  few  comments 
on  the  remarks  of  some  of  the  speakers. 

1.  A  well-lit  gallery  needs  much  more 
light  than  is  generally  provided.  The 
whole     <>f    the    roof    should    be    of    '_rlass. 

But^ 

2.  A  low  li";ht  must  be  avoided  The 
limit  is  shown  in  the  accompanying 
sketch, where  the  ray  of  incidence  [a]  that 
would  reflecl  into  the  eves  of  the  observer, 
when  ai  a  reasonable  distance  from  the 
picture,    just    avoids    the    average    and 


smaller-si/.ed  pictures.  This  will  also 
(over    the     necessary    closer    viewing    of 

small  pictures  (see  ray  b).  Very  large 
pictures  should  not  be  bung  amongsl  the 
smaller,  but,  if  it  musl  !»■  so.  they  can  be 
tilted  in  order  to  lower  the  angle  of 
reflection   (see   ray   c). 


3.  An  important  element  in  the  success- 
ful lighting  of  a  picture  gallery  is  that  of" 
contrast  and  emphasis  —  of  bringing 
forward  the  picture  by  illumination  and  oi 
retiring  everything  else.  Mr.  PennelPs 
suggestion  of  putting  the  spectators  in 
comparative  darkness  by  (as  I  understand 
it)  a  horizontal  screen  in  the  centn 
the  room  is,  to  borrow  Mr.  Pennell'sown 
expression,  a  "  trick  "  :  and  a  very  good 
one  to.,,  as  far  as  it  goes,  but  it  does  not 
go  far  enough,  for  the  floor  below  and 
the  walls  around  the  pictures  are,  in  Mr. 
Pennell's  scheme,  still  illumined  equally 
with  the  pictures  and  therefore  detract 
from  them.  The  idea  has.  however. 
been  perfectly  <anied  out  in  the  saallei 
exhibitions  of  single  greal  pictures. 
where  the  spectators  are  ushered  into  a 
darkened  room  and  the  well-illumined 
picture  occupies  a  sort  of  theatrical  .^tau'e. 

But  the  habitues  of  ordinary  picture  iho*  - 

like     to    see    one    another:      there     is     a 

"society"  element  that.  I  am  afraid, 
cannot  he  ignored.  Now.  both  objects 
can  he  easily  met.  and  more  perfectly,  by 

the  simple  expedient  of  having  a  mode] 
ately  dark  and  dull  floor  and  walls  to 
the  gallery;  for  no  amount  of  light  on 
such  surfaces  could  have  a  detractive 
effect,  as  it  would  he  absorbed,  while  the 
pictures  would  stand  out  in  all  their 
beauty.  This  would  he  better  than 
blanketing  the  visitors  under  a  screen. 

1.  The  treatment  of  the  walls  is  of 
utmost  importance.  I  cannol  agree  that 
they  should  he  white  or  tight-coloured, 
for  they  would  produce  reflections  in 
every      picture.      They      should      not      he 

glossy.    Primary  and  secondary  colourings 

should  he  strictly  avoided.  The  floor 
should  he  lather  dark  and  tin-  walls,  up  to 

-oin.'  distance  above  the  pictures,  of 
Borne  dark  and  not  too  definite  colour. 
Even  gold  bronze  is  to  he  avoided  :    the 

Turner  Room  in  the  National  ( iallery  is  so 
finished,    and    the    pictures   thereon    recede 

into  insignificance.     A   wide  frieze  of  a 

clean  white  Bhould  OCCUpy  the  upper  part 
of    the     walls,    and    the    woodwork    and 

sui faces  of  ceiling  lie  white. 

5.  As  io  artificial  lighting.  Where 
there  i<  an  extensive  ceiling  nothing  is 
better  than  indirect  lighting;  hut  this 
seldom  happens,  and  it  is  useless  to 
attempt  it  with  reflectors.  If  the  picti  res 
aie  set  for  a  certain  angle  of  daylight  the 
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artificial  lighting  should  be  from  the  same 
angle,  though  not  necessarily  from  the 
same  distance  as  the  windows.  The 
lighting  should  be  direct,  but  the  lights 
should  be  hidden — every  one — and  placed 
so  as  not  to  reflect  from  the  pictures. 
The  greater  the  distance  the  source  of 
light  from  the  pictures,  the  more  even 
will  be  the  lighting. 

6.  The  charm  of  artificially  illuminated 
individual  pictures  is  just  that  of  con- 
trast and  emphasis  before  referred  to, 
and  this  mode  of  lighting  is  especially  use- 
ful in  bringing  out  the  detail  of  valuable 
old-time  darkened  paintings.  The  or- 
dinary picture  reflectors  are  far  from 
satisfactory ;  those  only  are  of  service 
that  will  give  reasonably  even  lighting, 
sufficient  lighting,  and  that  can  be  so 
placed  as  to  avoid  their  own  reflection 
in  the  picture. 

7.  The  colour  of  artificial  light  is, 
obviously,  of  great  importance  in  a 
picture  gallery,  for  colour  in  a  picture  is 
not  inherent,  but  is  just  what  the  light, 
in  which  we  see  it,  makes  it.  The  ordinary 
light  of  commerce  biases  every  colour, 
except  red,  to  an  extent  that  is  incredible 
until  demonstrated.  If,  therefore,  a 
picture  is  painted  in  daylight  it  can  only 
be  properly  appreciated  in  daylight,  or, 
short  of  that,  the  nearest  possible  approach 
to  daylight.  Unfortunately,  most  of  our 
experiments  in  artificial  daylight  have 
been  with  incandescent  lamps,  the  cost 
of  the  energy  to  which  is  spent  in  such 
large  percentage  in  the  production  of 
the  lower  frequency  waves — the  ruddier 
light — hence,  when  these  are  cut  off  by 
daylight  screens,  scarcely  25  per  cent,  of 
light  remains,  and  the  necessary  increase 
of  initial  light  involves  a  prohibitive 
expenditure.  The  new  high -power  half- 
watt  lamps  should  be  of  service  for  this 
purpose.  But  why  not  employ  the 
white  arc  lamp,  so  much  more  liberal  in  the 
higher  frequency  waves  and  so  much 
more  economical  for  artificial  daylight  ? 
Mr.  Pennell  was  a  bit  "  rough  "  on  Prof. 
Thompson  in  doubting  his  artist  friend's 
experience  with  an  arc  lamp,  but  perhaps 
Mr.  Pennell  has  had  no  experience  with 
white  arc  lamps,  or  he  would  have  known 
that  it  would  be  easy  not  to  notice  the 
decline  of  daylight  under  them. 

8.  As  to  studios,  Mr.  Pennell  stated 
that    there    was    not    the    least    relation 


between  the  lighting  of  a  studio  and 
that  of  a  picture  gallery.  Surely  he  is 
mistaken.  Is  not  the  character  of  the 
light,  abnormal  or  otherwise,  in  which  a 
picture  is  painted  just  the  very  light 
in  which  to  exhibit  it  ?  An  artist  can 
hardly  be  expected  to  be  successful  with  a 
picture  painted  under  different  conditions 
of  light  from  that  in  which  it  is  to  be  seen. 
It  follows,  therefore,  that  the  nearer  the 
lighting  of  studios  and  galleries  approxi- 
mate the  better  for  the  pictures. 

Mr.  J.  S.  Dow  (communicated) :  Mr. 
Pennell  remarked  that  studio-lighting 
is  a  problem  quite  distinct  from  the 
lighting  of  picture  galleries.  Possibly 
the  illumination  of  rooms  in  which  art 
classes  arc  held  should  also  be  treated 
somewhat  differently. 

It  has  often  struck  me  that  in  such 
cases  subdued  general  lighting,  supple- 
mented by  stronger  local  illumination  on 
the  model,  is  what  is  needed.  The 
photograph  of  the  Life  Room  at  the 
Arts  and  Crafts  School  is  a  case  in  point. 
Through  the  courtesy  of  the  Principal 
this  was  taken  during  a  recent  visit  to 
that  institution  by  Mr.  V.  H.  Mackinney 
and  myself. 

The  letterpress  under  the  illustration 
describes  the  nature  of  the  lighting. 
The  general  illumination  in  the  room 
is  about  3-4  foot-candles,  an  extra 
illumination  of  about  25  per  cent,  where 
the  model  stands  being  provided. 
Possibly  the  difference  in  colour  between 
the  general  and  local  lighting  would  also 
be  an  aid  in  concentrating  attention  on  the 
model.  Presumably  even  the  local  light 
must  be  well  diffused,  with  a  view 
to  avoiding  unduly  sharp  shadows ; 
otherwise  one  would  have  thought  some 
form  of  concentrating  reflector  preferable. 

Mr.  Haydn  Harrison  (communicated) : 
I  was  very  glad  to  hear  Dr.  Thompson 
call  attention  to  the  great  variation  in 
the  colour  of  daylight.  There  is  such  a 
general  impression  that  daylight  is  a 
standard  to  emulate  that  it  is  well  people 
should  realise  that  it  varies  considerably 

Daylight  is  generally  known  as  a 
white  light,  yet  those  who  have  caref ally 
studied  the  pictures  of  the  best  artists  will 
note  that  the  shadows  on  white  objects 
(such  as  marble)  arc  rarely  painted  grey 
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Life  Roomal  the  Arte  and  Crafts  School  (Southampton   Row.  London).     Tuo  semi-indirect 
c  lampMaOO-watt  very  high  up  in  .Ik-  extreme  corners  ol  the  room.     Special   hxal     '  h  ,, 

c  model  provided   by  240-watt   tungsten    lamp,   behind   diffu*ingXs.  ™unteS  "„  an 
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(a  mixture  of  black  and  white),  as  would 
be  the  case  if  the  artist  were  depicting 
varying  degrees  of  illumination  produced 
by  a  white  light  on  a  white  object.  This 
very  point  accounts  for  the  success  of 
Dr.  Thompson's  suggestion  when  he 
advised  the  artist  to  hang  up  the  two 
arc  lamps  in  the  top  corners  of  his  north 
light  window  and  to  turn  those  lamps 
on  during  daylight  so  as  to  prolong  the 
light  for  colour  purposes  ;  the  gradual 
blending  from  daylight  to  arc  light  would 
make  it  difficult  to  perceive  the  difference, 
as  the  light  at  sunset  is  more  rich  in  red 
rays  than  an  arc  lamp. 

I  was  also  glad  to  hear  Dr.  Thompson 
point  out  the  objection  to  too  large  a 
light  source  such  as  is  produced  by  indirect 
lighting  in  a  gallery  with  light  walls  and 
r-eiling.  In  a  top  lighted  gallery  my 
experience  has  gone  to  prove  that  a 
skylight  formed  of  diffusing  glass,  behind 
which  the  artificial  lights  are  turned  on  to 
replace  daylight,  is  an  ideal  arrangement, 
provided  the  lamps  are  sufficiently  power- 
ful. For  statuary  the  top  light  is  not 
always  satisfactory,  as  a  great  deal  more 
care  is  necessary  to  reproduce  the  con- 
ditions of  the  studio  where  the  statue 
was  produced.  Therefore  it  is  often 
found  advisable  to  treat  each  piece  of 
statuary  separately.  In  other  words  to 
provide  it  with  a  separate  light  source,  and 
it  will  be  remembered  that  such  treatment 
has  often  proved  satisfactory  in  the 
case  of  pictures,  provided  they  can  be 
set  back  in  some  suitable  recess  so  that 
the  lights  are  invisible. 

Professor  Silvanus  P.  Thompson,  in 
replying  to  the  discussion,  said  that 
thanks  were  due  to  Mr.  Murray  for  his 
contribution  to  it,  because  there  were 
many  things  that  he  said  which  they 
would  all  remember.  He  was  interested 
in  Mr.  Murray's  remark  that  the  yellows 
and  violets  were  more  difficult  to  manage 
for  artificial  light  than  the  greens.  He 
had  no  doubt  that  Mr.  Murray  was  right 
from  his  own  point  of  view  ;  and  Mr. 
Kitchie  had  also  said  that  in  the  textile 
industry  yellows  appeared  to  give  more 
trouble.  That  was  probably  related  to 
the  observation  of  Lord  Rayleigh  when 
he  pointed  out  ten  years  ago,  that  in  the 
gradual  change  from  one  colour  to 
another,  in  the  spectrum,  the  eye  more 


readily  detected  a  change  in  the  yellow 
than  a  change  in  any  other  colour  : 
but,  be  that  as  it  might,  his  own  remark 
that  greens  were  more  difficult  arose  from 
the  fact  that  he  had  found,  and  Mr. 
Trotter  also,  that  the  greens  were  so 
perplexingly  complex  in  their  spectra. 
They  might  look  exactly  alike  under  one 
illumination,  but  with  a  very  slight 
change  in  the  illumination  these  greens 
might  be  totally  different.  Apparently  it 
was  something  to  do  with  the  absorption 
bands  in  the  pigments  that  were  em- 
ployed. 

Then  they  had  to  thank  Mr.  Joseph 
Pennell  for  his  brilliant  contribution  to 
the  discussion.  He  entirely  agreed  with 
Mr.  Pennell  that  the  problems  of  studio 
and  gallery  >vere  different  matters.  They 
were  both  of  them  involved  in  the  lighting 
of  pictures,  and  in  that  sense  they  were 
the  same  thing  :  but  as  practical  problems 
they  were  entirely  different.  Indeed,  he 
thought  he  had  only  likened  them 
together  in  one  respect,  and  that  was 
in  saying  that  in  whatever  direction  the 
daylight  came,  we  should  attempt  to 
have  the  same  direction  for  the  artificial 
illumination,  if  it  were  desired  to  have 
anything  like  the  same  effect  by  night 
as  by  day.  Mr.  PennelTs  remarks  about 
the  use  of  a  horizontal  screen  or 
"  velarium  "  to  cut  off  the  direct  light 
constituted  probably  the  most  important 
contribution  to  the  discussion.  The 
effect  of  putting  a  screen  or  a  veil,  which 
could  be  raised  or  lowered  in  the  way 
suggested,  he  was  not  aware  of ;  he  was 
ashamed  to  say  it.  but  perhaps  there 
were  others  equally  unenlightened. 

Mr.  V.  H.  Mackinney  had  not  done 
justice  to  himself  in  describing  his  new 
system  of  lighting.  Anybody  could 
put  a  row  of  lamps  behind  a  screen 
above  a  picture  :  but  an  ordinary 
reflector  simply  stuck  up  in  front  of 
a  picture  would  throw  at  least  three 
times  as  much  light  on  to  the  top  of 
the  picture  as  the  bottom.  Now  Mr. 
Mackinney  had  achieved  a  uniform 
lighting  from  top  to  bottom  ;  and  that 
had  not  been  accomplished  without  a 
great  deal  of  thought  and  mathematics. 
and  time  spent  to  discover  the  particular 
helicoidal  curve  of  the  reflector  which 
would  produce  this  result.  He  con- 
sidered this  a  new  departure  in  geometrical 
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optic?,  and  one  of  very  great  import- 
ance where  it  was  desired  to  have 
a  uniform  illumination  all  over  the 
picture,  such  as  would  be  obtained  if  one 
weir  working  out  in  the  open  air. 

He  had  intended  to  say  a  little  more 
than  he  did  on  one  point,  and  that  was 
to  point  out.  to  whomsoever  it  might 
concern,  the  extremely  simple  nature  of 
the  real  step  that  has  been  made  in  getting 
a  whiter  light  -the  finding'  of  a  bluish- 
green  glass  whieh  so  far  fulfilled  the  con- 
ditions as  to  give  a  >te|i  towards  daylight 
illumination.  This  was  now  a  matter 
entirely  at  the  service  of  the  public. 
because  these  bluish-green  lamps  were 
available  on  the  market.  They  were  not 
made  by  any  one  particular  firm,  but 
by  various  firms.  He  hail  in  his  own 
house  an  unpretending  picture  gallery. 
and  he  had  been  using  these  bluish-green 
lamps  to  the  greal  advantage  of  whatever 
pictures  there  might  be  m  this  room, 
and  also  in  one  of  his  living  rooms. 
Three  of  the  companies  employed  in  the 

manufacture      of     electric      glow      lamp-. 

namely,  the  General  Electric  Company, 

who  furnished  the  Osram  lamps,  kindly 
placed  some  of  their  daylight  lamps  at  his 
disposal:  Messrs.  Siemens  Bios,  pro- 
vided him  with  some  daylight  lamps  : 
and  the  chief  Engineer  of  the  Edison  and 
Swan     hunp     factory     had     taken     much 

trouble  to  find  him  exactly  the  thing  he 

wanted:  and  now  the  B.T.H.  Company 
was  doing  the  same  thing  with  their 
Mazda  daylight  lamps.  Anyone  could 
now  order  daylight  lamps  to  suit  any 
voltage,  of  practically  any  «  andle-power, 

and  could  so  gel  the  benefit,  for  such  it 

truly  was.  of  this  form  of  illumination. 
He  desired  to  thank  these  companies  for 
the  assistance  they  had  given  him.      His 

own     part    in     this     discussion    had    been 

extremely  small.  He  had  merely  had  to 
state  the  problems,  and  to  stir  up  those 
who  had  views  on  the  matter  to  express 


them.  He  thought  be  had  succeeded  in 
stirring  up  valuable  expressions  of  opinion." 
He  hoped  that  we  should  soon  have 
directors  and  trustees  of  picture  galleries 
brought  to  a  sense  of  their  responsibility 
in  the  matter  of  the  due  lighting  of  picture 
galleries. 

Thk  CHAIRMAN,  in  proposing  a  vote  of 
thanks  to  Professor  Thompson,  said  the 
Illuminating  Engineering  Society  was 
very  greatly  indebted  to  his  sympathy 
and  support,  and  it  was  a  very  great 
personal  regret  to  think  that  this  was  the 
last  occasion  upon  which  we  should  have 
a  paper  from  him  in  his  position  as 
President  Time,  however,  was  still 
young,  and  they  might  hope  that  he  would 
later  on  join  them  again  in  that  capacity. 
He  formally  proposed  ■  very  sincere 
vote  of  thanks  to  Professor  Thompson 
for  so  kmdly  raining,  at  great  tremble, 
to  give  the  most  interesting  openii  - 

the  discussion  that  he  had  done.      He  also 

proposed    a    vote    of    thanks    to    those 

makers  who  had  sent  samples  of  lamps 
to  exhibit,  and  to  Mr.  Macdonald  and 
Mr.  Oldrieve  for  information  on  the  light- 
ing of  galleries  in  I  rlasgow  and  Edinburgh. 

[The  exhibit  included  an  arrangement 

(provided  by  the  British  Thomson  Houston 
Co  )  enabling  an  ordinary  tungsten  lamp 
and  a  daylight  lamp  to  be  switched  on 
successively,  so  as  to  illuminate  some 
pictures   kindly    brought    to   the   meeting 

by  Prof.  Thompson.  Messrs.  Siemens 
Bros,  sent  a  cabinet  enabling  a  com- 
parison to  be  drawn  between  the  effect 
of  an  ordinary  tungsten  lamp  and  one 
with    a    speeial    '"  daylight  "    glass    bulb. 

The  Benjamin  Electric  showed  a  cabinet 
equippea  with  the  daylight  screen  designed 
hv   Dr.   Kenneth   Mees.     a   picture  was 

also  shown  illuminated  by  the  Holophane 
I  'influx  reflector.) 


STREET   LIGHTING   IN   LIVERPOOL. 

In  a  recent  number  of  the  Qat  World 
a  brief  reference  is  made  to  the  annual 
report  of  the  Liverpool  Corporation's 
Lighting  Engineer. 


The  total  length  of  roads  lighted  in  the 

city,  irrespective  of  courts  and  passages! 

amounted  to  I'.i'.i]  mile-.  Of  this  8  miles 
are  lighted  by  electricity.  IToj  by  incan- 
dea  •  1 1    by  flat-flame    burnt  rs, 

and    <  arious  to  relate    •">  l>\-  oil. 
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A    COMPARISON    OF    ESTIMATED    AND    OBSERVED 

VALUES    OF    ILLUMINATION    IN    SOME 

LIGHTING    INSTALLATIONS 

(Proceedings    at    a    Meeting    of    the    Illuminating     Engineering     Society 

HELD  AT  THE  HOUSE  OP  THE  EoYAL  SOCIETY  OF  ARTS,  18,  JOHN  STREET, 

Adelphi,  London,  on  Tuesday,  March  17th,  1914.) 


A  Meeting  of  the  Society  took  place  as 
announced  above  on  Tuesday,  March  17th, 
Mr.  F.  W.  Goodenough  being  in  the 
chair. 

The  Minutes  of  the  last  Meeting  having 
been  taken  as  read,  the  Hon.  Secretary 
read  out  the  names  of  applicants  for 
membership  in  the  usual  way. 

The  Chairman  then  called  upon  Mr. 
W.  C.  Clinton  to  read  his  paper  entitled 
"A  Comparison  of  Estimated  and 
Observed  Values  of  Illumination  in  some 
Lighting  Installations."  A  discussion 
followed  in  which  Mr.  A.  P.  Trotter, 
Mr.  L.  Gaster,  Mr.  J.  G.  Clark,  Mr.  J. 
Darch,  Mr.  V.  H.  Mackinney,  Mr.  T.  E. 


Ritchie,  Mr.  Willis,  Mr.  Lovibond, 
Mr.  J.  Eck  and  Mr.  J.  S.  Dow  took  part. 
Mr.  Clinton  briefly  replied  to  the 
discussion,  and  in  conclusion  The  Chair- 
man moved  a  very  cordial  vote  of  thanks 
to  Mr.  Clinton  for  his  paper,  and  to  those 
who  had  contributed  to  the  interest 
of  the  evening  by  furnishing  data 
embodied  therein. 

In  conclusion  The  Chairman  announced 
that  the  next  meeting  of  the  Society 
would  take  place  on  Tuesday,  April  7th, 
when  a  discussion  on  the  "  Lighting  of 
Eailway  Carriages  and  other  Public 
Vehicles  "  would  be  opened  by  Mr.  E. 
Kilburn  Scott. 


NEW    MEMBERS    OF    THE    SOCIETY. 


The  names  of  applicants  for  membership  read  at  the  previous  meeting  on  Feb.  17th* 
were  read  again  at  the  last  meeting  on  March  17th,  and  these  gentlemen  were  formally 
declared  members  of  the  Society. 

In  addition  the  names  of  the  following  gentlemen  have  been  duly  submitted 
and  approved  by  the  Council  and  were  also  read  out  by  the  Hon.  Secretary  at  the  last 
meeting  : — 


Gulland,  W.  D. 


Walsh.  J.  W.  T., 

B.Sc,  B.A.  (Oxon.) 

Weiss,  A.,  A.M.I.E.E. 


Deputy  Superintendent,  Street  Mains 
and  Lighting  Department.  Town 
Hall.  Manchester. 

Observer  to  Home  Office  Committee  on 
Factory  Lighting,  5,  Haggard  Road, 
Twickenham. 

Electrical  Engineer,  General  Electrical 
Company,  Osram  Lamp  Depart- 
ment (Technical  Section),  1,  High- 
bury Hill,  London,  N. 


*  Ilium.  Eng.,  March,   1914,  p.   147. 


OFFICIAL    ANNOUNCEMENT    OF    NEXT    MEETING. 

(To  be  held   in   the   House   of   the    Royal    Society   of   Arts,    18,   John 
Street,  Adelphi,  London,  at  8  p.m.,  on  Tuesday,  April  7th,  1914.) 

At  this  meeting  a  discussion  on  "  The   Lighting  of  Railway  Carriages  and 

other   Public   Vehicles "   will   be   opened   by 

Mr.  E.  Kilburn  Scott. 

Tickets  can  be  had  on  application  to  the  Hon.  Secretary  (Mr.  L.  Gaster, 
32,  Victoria  Street,  London,  S.W.). 
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ROYAL  INSTITUTE  OF  PUBLIC  HEALTH. 

Annual    Congress,    to    be    held    ix 
Edinburgh,  July  15th — 20th,  1914. 

Our  attention  is  drawn  to  the  Annual 
Congress  of  the  Royal  [nstitul  •  of  Public 
Health,  which  is  to  !><•  held  in  Edinburgh, 
as  announced  above,  upon  the  invitation 
of  the  Righl  Hon.  the  Lord  Provosl  and 
the  City  Council. 

It  will  be  recalled  thai  at  the  last 
Annual  Congress,  held  in  Pan-  last  year, 
a  special  Bection  mi  Industrial  Hygiene, 
in  which  illuininat ion  received  special 
attention,  was  arranged.  At  the  coming 
Congress,  Industrial  Hygiene  will  again 
he  discussed  under  the  presidency  ot  >n 
The*.  Olivei.  [1  is  hoped  thai  the 
llluniiu.it  in".  Engineering  Society  will 
be  officially  represented  on  this  occasion 
also,  and  the  proceedings  will  doubtless 
be  oi  interesl  to  many  members  of  the 

Society. 

Those  desiring  to  be  presenl  should 
apply  to  the  Hon.  Secretary-General 
of  the  Congri       \.  I  Iorbett  Sim  n.  Esq  . 

l.'i  "i.i.i.  Bqi  mm;.  London,  W.C. 


INTERNATIONAL    MARINE,    NAVAL 
HYGIENE  AND    ITALIAN 
COLONIES    EXHIBITION. 

To  be  Held  in  Genoa,  March — 

N'nYl    ,||'.l  ft,     I'.M  I 

We  have  received  from  Prof.  S.  A. 
Iinini  (corresponding  member  ol  I  be 
Illuminating  Engineering  Society  in 
Genoa)  particulars  oi  the  Marine 
Exhibition  which  is  shortly  to  be  opened 
in  thai  city.  Prof.  Etumi  expresses  the 
bope  thai  the  exhibition  will  be  <>f 
interesl  to  many  members  oi  the  Society. 
There  will  be  a  special  section  devoted 


to  illuminating  apparatus,  and  Genoa, 
as  the  chief  port  in  Italy,  lends  itself 
particularly  well  to  an  exhibition  of  this 
kind.  Other  sections  deal  with  such 
matter-  as  harbour  administration,  wire- 
less telegraphy,  fisheries,  emigration,  fcc., 
in  addition  to  the  matters  more  strictly 
relating  to  shipping  and  naval  archi- 
tecture. 

sfembei  sof  1  he  So<  iety  who  would  like 
to  be  presenl  a1  the  exhibition,  or  to 
exhibit  apparatus,  should  apply  for 
fuller  particulars  '•■  Prof.  S.  A.  Etumi, 
3b,  Via  8.  Luca,  Genoa,  or  to  the 
Executive  Committee,  Via  XX 
Settembre,  34-3  <  renoa. 


MACHINE    TO     REGISTER     FATIGUE. 

According    to    the    Globe,    M.    J.    If. 

Laby,  member  of  the  French  Academy 

ol   Sciences,  in  a  communication  to  the 
Academy,    has     declared     that     he     had 

devised  practical  mean-,  of  scientifically 

determining     the      degr f     fatigue 

entailed  by  modern  professions.  Experi- 
ments carried  out  since  L903  on 
office  Borters,  printers,  linotype  operators, 
and  typists,  had  given  absolutely  eon- 
cordanl  results.  The  degree  oi  fatigue 
was  determined  by  the  increase  in  the 

arterial     prosuie    and    the    time    ol     t  he 

Bubsequenl  reaction. 

It     would    certainly    be    interesting    to 

ascertain  whether  this  instrumenl  could 
be  applied  to  determine  the  comparative 

conditions  of  fatigue  resulting  from  the 

use   of    various    methods   of   illumination. 

I'.    some  such  tesl  we  might  gradually 

find    out     which    are    the    defective    con- 
ditions  of    lighting    that    cause    Eatigu6 

and     add     to     the     strain     of     indusl    ial 

occupation. 
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A    COMPARISON    OF    ESTIMATED    AND    OBSERVED 

VALUES    OF    ILLUMINATION   IN   SOME 

LIGHTING    INSTALLATIONS 

By  W.  C.  Clinton,  B.Sc. 

Paper  read  at  a  Meeting  of  the  Illuminating  Engineering  Society  held  at  the  House  of 
the  Royal   Society   of   Arts    (John   Street,  Adelphi.   London,    W.C.),    at    8     pm 
on  Tuesday,  March  17th,  1914. 


The  object  of  this  paper  is  to  institute  a 
comparison  between  results  actually 
attained  in  artificial  lighting  installations, 
and  their  predetermination  from  known 
data  of  the  types  of  illuminants  used. 

The  resultant  horizontal  illumination 
on  the  working  plane  in  foot-candles  will 
be  considered  in  all  cases,  the  comparison 
being  between  this  quantity  as  calculated 
for  given  positions  and  the  values 
obtained  by  photometry  at  the  same 
positions. 

For  a  source  sufficiently  small  to  be 
regarded  as  a  point,  and  having  a  given 
polar  curve,  well-known  rules  will  give 
at  once  the  horizontal  illumination  at  a 
point  due  to  such  a  source.  The  sum  of 
these  values  taken  for  all  the  sources  in- 
stalled will  give  the  total  horizontal 
illumination  at  the  point. 

This  is  the  value  that  would  be  found 
if  the  walls  of  the  room  were  indefinitely 
far  away  or  were  perfectly  black.  If 
walls  having  a  given  coefficient  of  reflec- 
tion are  imagined  to  move  in  closer  and 
closer  to  the  lights,  then  the  horizontal 
illumination  will  be  increased  more  and 
more  by  reflection  from  them,  of  portions 
of  the  total  flux  of  light  from  the  lamps 
which  before  escaped  without  affecting 
the  illumination  at  the  point  considered. 
The  amount  by  which  the  illumination  is 
thus  increased  will  depend  on  three 
things  : — 

(a)  The  colour  and  texture  of  the 
wall  and  ceiling  surfaces  as  determining 
their  coefficients  of  reflection.  Floor 
surfaces  are  usually  dark  and  their 
effect  may  be  neglected. 

(b)  The  dimensions  of  the  room 
compared  with  the  area  enclosed  by  the 
light  sources. 


(c)  The  nature  of  the  polar  curve. 
A  curve  with  great  lateral  extension 
will  give  a  horizontal  illumination  of 
which  a  g  eater  percentage  is  due  to 
reflection  from  the  walls  than  would  be 
the  case  where  most  of  the  light  is 
directed  downwards. 

The  above-mentioned  point  by  point 
method  of  calculation  will  therefore  give 
in  general  lower  values  of  the  horizontal 
illumination  than  those  observed,  the 
difference  diminishing  as  the  effect  of 
walls  and  ceiling  are  made  less  and  less, 
either  by  their  colouring  or  their  distance 
from  the  lights.  Apparent  exceptions 
may  arise,  but  it  will  always  be  found 
that  if  the  calculated  values  by  this 
method  are  higher  than  those  observed, 
the  conditions  in  the  data  assumed  are 
not  fulfilled  in  the  installation. 

The  "  flux  of  light  "  method  enables 
one  to  deduce  the  total  flux  of  light  shed 
by  each  source  on  the  floor,  and  so  arrive 
directly  at  the  mean  horizontal  illumina- 
tion.* If  the  flux  going  to  the  walls  and 
ceiling  be  neglected,  the  mean  horizontal 
illumination  arrived  at  in  this  way  should 
agree  with  that  deduced  by  the  first 
method  provided  that  a  sufficiently  large 
number  of  points  are  selected,  correctly 
disposed  over  the  area. 

The  calculations  are  quickly  made,  but 
the  analysis  of  the  distribution  of  light 
afforded  by  the  more  laborious  point  by 
point  method  is  wanting. 

A  third  procedure  is  to  calculate  from 
the  polar  curve  the  total  flux  of  light 
liberated  in  the  room,  and  then  to  com- 
pare   the    mean    horizontal    illumination 


*  Dr.  L.  Bloch,  Grundziige  (lor  Tlolonchtimgs- 
teohnik,  English  translation,  p.  61. 


u*o 
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that  would  be  produced  if  the  whole  of 
this  flux  arrived  on  the  plant-  of  reference, 
with  that  actually  measured.  In  those 
cases  where  this  has  been  done,  the  value 
of  the  total  flux  up  to  any  angle  from  the 
vertical  has  been  arrived  at  graphically 
from  the  polar  curve  by  Dr.  Kennelly'a 
construction.* 


derable  distance  above  the  reflectors. 
Tin-  reflectors  themselves  are  made  of 
aluminium,  with  a  matt  reflecting  surface, 
and  are  opaque.  Kadi  lighting  point  is 
fitted  with  a  200-watt  tungsten  lamp  in 
a  clear  bulb. 

The  polar  curve  of  the  lamp  and  re- 
flector is  given  in  Fig.  l\  together  with 
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PuAN    AND  SECTION  OF  ROOM    SHEWING    POSITION  OF  LAMPS   ANQ     TEST  STATIONS. 
EACH   LIGHT I V<5    POINT  IS   FITTED    WITH    ONE    ZOO    WATT    TUNGSTEN  LAMP  IN  CLEAR 
CLASS  BULB    mTH    REFLECTOR.  THE  COMPLETE  UNIT  HAYING  THE   POLAR  CURVE    OF 
FIG.  Z 


The   ratio. 
total  flux  senl  mi  t<i  the  reference  plain- 
total  flux  from  source 
or  which  is  the  same  thing, 

moan  horizontal  illumination  obeerVed 
mean  horizontal  illumination  due  to  total  flux 

might  perhaps  be  termed  the  utilisation 
factor  of  the  installation.  To  •_•  I  the 
total  utilisation  of  the  lighl  produced  by 
the  source  without  any  shade  the  above 
factor  would  have  to  be  multiplied  by 
another  giving  tin-  ratio  for  the  fitting 
itself. 

(1)  Lighting  of  a  Workshop  with  Tungsten 
Lamp*  in  M>t<il  Reflectors. 

\-  .in  example,  the  lighting  of  a  work- 
shop whose  plan  and  i  I  ion  are 
shown  in  Kilt.  1  will  be  considered. 

This  simp  was  new  and  empty  when 
the  measurements  were  taken.     The  walls 

are  of  a  lijjht  tint  with  a  dark  dado,  and 

tin-  roof  is  of  the  saw-tooth  pattern,  at  a 
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the  deduced  Kennellv  curve.  The  hori- 
zontal illumination  duo  to  eaoh  one  of 
the  six   [amps  at    each   of  the   54 

•American  Illuminating  Engineering  Society,      ;*'''  0na  >'"'1wn  '"   F,-r-   '    lli,s  '"•'■"  «»lcu- 
Peb.  is.  L906,  trical  World.  New  York.      l'lt,M'   •lI"i  the  sum  taken  of  the  six  [amp 

Vol.  oi.  p.  646,  L90B.  values  for  each  point.     As  a  specimen  of 
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Sq.  of 

Cos. 

1  from 

Hor.  ilium. 

Position. 

total 

Total 

_       ft- 

e 

curve. 

at  pt.  in 

dist. 

dist. 

"Total  dist. 

ft. -candles 

27  g  and  a 

549 

23-4 

0-513 

59°  5' 

182 

017 

30 

450 

21-2 

0-567 

55°  30' 

205 

0-253 

33 

369 

19-2 

0-626 

51°  20' 

230 

0-39 

36 

306 

17-5 

0-687 

46°  40' 

245 

0-55 

39 

261 

16-25 

0-740 

42°  15' 

250 

0-71 

42 

234 

15-6 

0-771 

39°  40' 

260 

0-856 

45 

225 

15-0 

0-80 

36°  50' 

260 

0-925 

48 

234 

15-6 

0-771 

39°  40 

260 

0-856 

51 

261 

16-25 

0-740 

42°  15' 

250 

0-710 

54 

306 

17-5 

0-687 

46°  40' 

245 

0-55 

27  f  and  b 

504 

22-45 

0-534 

57°  40' 

190 

0-201 

30 

405 

20-15 

0-596 

53°  30' 

220 

0-321 

33 

324 

18-0 

0-667 

48°  10' 

240 

0-494 

36 

251 

15-85 

0-758 

40°  40' 

260 

0-785 

39 

216 

14-7 

0-816 

35°  20' 

260 

0-983 

42 

189 

13-75 

0-874 

29°  10' 

257 

119 

45 

180 

13-40 

0-896 

26°  30' 

250 

1-245 

48 

189 

13-75 

0-874 

29°  10' 

257 

119 

51 

216 

14-7 

0-816 

35°  20' 

260 

0-983 

54 

251 

15-85 

0-758 

40°  40' 

260 

0-785 

27  e  and  c 

477 

21-8 

0-552 

56°  35' 

200 

0-232 

30 

378 

19-42 

0-618 

51°  50' 

230 

0-376 

33 

297 

17-25 

0-697 

45°  50' 

250 

0-587 

36 

234 

15-3 

0-793 

37°  30' 

260 

0-88 

39 

189 

13-75 

0-874 

29° 

257 

119 

42 

162 

12-72 

0-945 

19° 

240 

1-40 

45 

153 

12-37 

0-97 

14° 

230 

1-46 

48 

162 

12-72 

0-945 

19° 

240 

140 

51 

189 

13-75 

0-874 

29° 

257 

119 

54 

234 

15-30 

0-793 

37°  30' 

260 

0-88 

27         d 

468 

21-6 

0-556 

56°  15' 

200 

0-237 

30 

369 

19-2 

0,626 

51°  20' 

230 

0-391 

33 

j 

288 

170 

0-707 

45° 

252 

0-61!i 

36 

225 

150 

0-80 

36°  50' 

260 

0-925 

39 

180 

13-42 

0-895 

26°  30' 

250 

1-245 

42 

153 

12-37 

0-97 

14° 

230 

L-455 

45 

144 

120 

1 

0 

215 

L-492 

48 

153 

12-37 

0-97 

14° 

230 

1  155 

51 

180 

13-42 

0-895 

26°  30' 

250 

1-245 

54 

' 

225 

15-0 

0-80 

36°  50' 

260 

0-925 

102 
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such  a  calculation,  the  table  for  Lamp 
III.  is  given,  and  the  final  table  for  the 
long  centre  line  of  the  room,  Bhowingthe 
method  of  collecting  values  together. 

In  all  these  tables,  h     vertical  ln-i^ht 
of  lamp  above  reference  plane,  0     angle 


The  mean  of  all  the  calculated  values 
of  the  horizontal  illumination  is  2  foot- 
candles  almosl  exactly.  In  deducing 
tliis  tin-  - 1 ;» t i  1 1 11-  along  the  boundary  of 
tin-  area  were  weighted  to  only  hall  the 
value  "f  those  in  the  centre.     This  com- 


l      Workshop  lighted  by  tungsten  lamps  in  metal  reflectors 


horizontal  illumination 


from  vertical  <>f  line  joining  lamp  with 
[MPint  considered,  and  1  intensity  in 
candle-power  in  this  direction  read  off 
from   the   polar  curve.     The    horizontal 

illumination  in  the  last  column  is  calcu- 
lated  from   the  <'<iuatii.ii. 

I  <  ■ 

(total  distance)1 
an  expression  equivalent  to 

I  <dS3  fl 

(vertical  height)* 

a  form  in  which  it  is  very  often  stated. 

Figures  •>.  I.  and  6  give  calculated  and 
observed  illumination  curves,  the  <  ■ 
of  tin-  observed  values  l»in«_r  due  t<.  tin- 

additional     li<_'ht     ol>tam>'il     l>v     reflection 

from  the  walls.  There  is  no  flux  above 
78  .  and  the  reflection  from  the  roof  is 
negligible. 


pares  with  2*5  foot-candles,  tin-  av< 
of  the  observations,  giving  a  gain  <>f  0*5 
foot-candle  or  25  percent,  due  to  1  <•(!<■<  ti<<n 
from  tin-  walls. 

Tin'  lighting  <>f  this  room  was  next 
examined  by  considering  tin-  total  flux 
which  reaches  the  plant-  <»f  reference  only. 
Tin'  circles  described  around  the  lamp 
pomts  as  centres  in  Fig.  1  show  the  zones 
taken,  tin-  corresponding  angles  of  eleva- 
tion being  marked  on  tin-  polar  diagram 
(Fig.  2).  There  1-  some  approximation 
necessary  in  dealing  with  tin'  corners. 
Tin-  results  are  : 

Flux  in  lumens  from   I. amps   I..   III..  IV.. 
ami   VI.     584      I      2336. 

Flux  in  lumens  from  Lamp-  II.  ami  V.= 

691  •  2     i 

Total  flux  mi  reference  plane     3718. 
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Table  II. 
Summation  of  Results.     Fig.   1. 


Lamp. 

27a. 

30a. 

33a. 

36a. 

39a. 

42a. 

45a. 

48a. 

57a. 

54a. 

I. 

0-168 

0113 

0-0714 

0-0511 

0-0287 

0-0198 

0-1441 

00107 

00079 

00045 

IT. 

0-930 

0-857 

0-732 

0-561 

0-390 

0-229 

0-168 

01 135 

00742 

0-049S 

III. 

017 

0-253 

0-390 

0-55 

0-71 

0-856 

0-925 

0-856 

0-710 

0-550 

IV. 

0-168 

0-109 

0-0709 

0-048 

0-0287 

00201 

00142 

0-00985 

0-00676 

000507 

V. 

0-925 

0-880 

0-740 

0-560 

0-390 

0-246 

0-168 

0112 

0082 

0049 

VI. 

0-168 

0-259 

0-389 

0-55 

0-726 

0-88 

0-925 

0-88 

0-726 

0-55 

Totals 

2-529 

2-471 

2-393 

2-320 

2-273 

2-251 

2-314 

1-982 

1-607 

1-209 

FEET  FROM   CENTRE  OF  ROOM.- 


FiaS      ILLUMINATION      ON       LINE  aL  FIGr.l. 


OBSERVED  —  FULL    LINE 
CALCULATE  D-POrTED    LINE 
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FEET  FROM  CENTRE    OF   ROOM 


FIG4      ILLUMINATION     ON    LINE    d  FIG  I 


OBSERVED — FULL  LINE 
CALCULATED  —  DOTTED  LINE 
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The  floor  area  is  1940  Bq.  ft.,  hence  the 
mean  horizontal  illumination  in  foot- 
candlet 


3718 
L940 


=  1-91 


a  figure  in  close  agreement  with  that 
obtained  by  the  first  method,  the  exact 
value  of  which  was  1-97  foot-candles. 
The  mean  hemispherical  candle-power  is 


partly  reflected  and  partly  absorbed  by 
the  walls.  Tin-  observed  increase  over 
the  direct  flux  is  the  difference, 

4850—3760     1090  lumens 

Neglecting  light  reflected  from  the  walls 
on  to  the  roof,  the  coefficient  of  reflection  of 

tin-  walls  is. 


1090 
1760 


=  62% 


l» 

>- 
;- 

_— _— , 

—  —J 

0 

~~  ■*• 

peer  FRon  centre  or  room- 


FIQ  S      ILLUMINATION  On  LINE  g   Fid  I 


OBSERVED  — 
CALCULATSD  - 


FULL  LINE 
DOTTED   litE 


I  in.  hence  the  total  flux  liberated  in  the 
i n  i-  given  as — 

2*     I  16    6    5520  lumens, 

sufficient   to  produce  a  mean  horizontal 

illumination  of  .,"  (    2-85    foot-candles 

if  the  wlmlc  of  it  were  directed  on  to  the 
plan.'   of   reference. 

25< ' 
The  utilisiitidi  factor  is  therefore 

3  per  cent.  Taking  the  mean  of  the 
calculated  values  of  the  mean  horizontal 
illumination,  the  total  fluz  arriving 
directly  from  the  lamps  on  to  the  refer- 
ent e  plane  is  1-94  1940  3760  lui 
The  light  Bhed  on  to  the  walls  is  therefore, 
5520      3760     1760  lui 

No  light   goes  directly  to  the  f.  and 

there  are  no  window-  round  the  walls. 
Hence    the    whole   of   this   difference    is 


This  figure  is  under  the  value  given  by 
I.  Bloch  for  lightly  coloured  walls,  but 
the  different  e  can  be  accounted  for  by 
the  presence  of  the  dark  dad... 


.1   hull  Hull  lighted  by  Tungsten  Lamp* 
in  Mi  inl  Rejlectc 

Pig.  6  Bhows  the  plan  of  a  drill  hall  lit 
by  t •  - 1 1  clusters  of  lamps,  each  cluster 
consisting  ol  four  100-watt  lamps,  with 
Bteel  reflectors  ovei  each  lamp,  the  com- 
bined lamp  and  reflector  giving  the  polar 
curve  shown  |    .,,,,  this  curve, 

and  th<'  dimensions  of  r i,  the  walls 

would  not  be  expected  to  produce  any 
'  effect  on  the  illumination  al  point's 
a.  b,  c,  d,  and  an  examination  by  the 
point  to  point  method  Bhows  this  to  be 
the  case.  The  tabulation  for  the  point 
d  i  appended,  the  calculations  I 
made  for  the  floor  level 
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Table  III. 
Horizontal  Illumination  at  point  d.  on  Plan  of  Drill  Hall  (Fig.  6). 


Square  of 

Hor. 

Lamps. 

total 
dist. 

Total 
dist. 

Cos  e 

e 

I. 

ilium. 

I.  and  VI. 

4316 

65-7 

0-2385 

76°  15' 

50 

•0028 

II.  and  VII. 

2370 

48-7 

0-322 

71°  15' 

75 

•0105 

III.  and  VIII. 

346 

18-6 

0-844 

35° 

512 

1-245 

IV.  and  IX. 

1421 

37-7 

0-416 

65°  25' 

200 

•0586 

V. and  X. 

4506 

671 

0-234 

76°  30' 

50 

2X 

•0026 

1-3195 

2-64  f.c. 

T3  T 

u  i 
i  ] 


-»i« 20*o" 


4-  05- 


^    IO 


HEIGHT  OF 


YTS     ABOVE    FLOOR      is-t 


>  PLRN    OF   DRILL     HRLL 

LIT  BT    CLUSTERS   OF   FOUR      'OO 
WATT  LAMPS    IN  STEEL 
REFLEC  TORS. 
F>UANE   OF  REFERENCE,    THE  FLOOA 


* 


H- 


—     39  -  o 


QMSnTS      ABOVE    \FLOOR      12 -O 


The  comparison  for  the  four  points  is 
given  in  Table  IV. 

Table  IV. 
Comparison  of  Kesults.     Fig.  6. 


having  an  area  of  10,800  sq.  ft.,  the  mean 
horizontal  illumination  would  be, 

17700 

10800 


1*7  foot-candles. 


a.           b. 

c. 

d. 

Calculated 

values        '    2-13 

211 

2-51 

2-65 

Observed 

values        |    2-1 

2-2 



2-75 

Using  the  flux  of  light   method,   the 
total  flux  is, 

282  x  10  x2tt= 17700  lumens. 
If  this  were  all  delivered  on  the  reference 
plane,    which    is    in   this   case   the   floor, 


The  observations  taken  were  not 
systematic  enough  to  allow  of  tne  deter- 
mination of  a  mean  value  for  the  whole 
floor,  so  that  the  utilisation  factor  cannot 
be  arrived  at   with  certainty. 

The  utilisation  factor  of  the  fitting 
itself  can  be  approximately  determined 
from  the  Kennelly  curves  in  Fig.  2  and 
Fig.  7.  Taking  0-65  mean  Bpherical 
candle-power  per  watl  as  the  figure  for 
tungsten  lamps  burning  at  normal  voltage 
in  clear  bulbs,  in   Fig.  2  the  total  flux 

from    lamp   alone     is. 

0-65  X  200  x4tt=^  1631    lumens. 

C  2 
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The  total  flux  from  lamp  and  fitting  is, 
146x2jt=917  lumens,  hence  the  utilisa- 
tion factor 

917 
=  1634  or  56% 

In  Fig.  7  the  total  flux  from  lamp  a 

•65x400x4ir=3268  lumens, 

and  the  total  flux  from  lamp  and  shade  is, 
282  x2tt  =  1770  lumens,  and  the  utilisation 
factor, 

=  ^°  -  540/ 
3268  ~        " 

A  study  of  the  tables  in  these  I 
brings  out  the  well-known  fart  that  the 
horizontal  illumination  between  two 
sources  is  determined  very  largely  bv 
t bos.-  sources,  so  that  if  they  an-  spaced 
apart  pair  and  pair  at  a  distance  which 
for  the  height  gives  approximately  con- 
•    illumination   between   1 1  • 


nz  r    *ol*r  cub*e  of 
inTEnsiTr  Of  uhit  use o 

in  0»'LL    HALL 


II      Drill  Hall  lighted  bv  tungsten  lamps  m  metal  reft 


tin-  whole  floor  area  will  I  ither 

•  r.  bnl  also  an  approximately  con- 

•.  llluiuinatioii.      Tin'    <i 

for  a  given  height  <>r  the  ratio  of   height 
to   distai  roll    will 


depend  on  the  Bha] f  the  polar  curve 

used.    These  an-  the  considerations  which 
have    led    to    the    formation    of    those 
ow  coming  in! 
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(3)  A  Church  lighted  by  Tungsten  Lamps 
in  Prismatic  Glass  Reflectors. 

An  example  of  the  use  of  prismatic 
reflectors  with  tungsten  lamps  giving  a 
very  strong  downward  illumination  is 
shown  in  Fig.  8,  which  gives  the  dis- 
tribution of  lighting  points  in  a  church. 

Each  of  the  ten  points  over  the  body 
of  the  church  consists  of  three  55- watt 
lamps  with  prismatic  reflectors  suspended 
from  a  metal  band  3  feet  in  diameter, 
each  lamp  and  reflector  having  the  polar 
curve  shown  in  Fig.  10.  Owing  to  the 
presence  of  the  gallery  on  three  sides,  it 


Table  V. 

Summary  of  Results. 


Fig.  8. 


Position. 


Illumination  in  ft.-candles. 


Calculated. 


Observed. 


A 

2-53 

2-5 

B. 

2-96 

30 

C. 

3-27 

30 

D. 

3-78 

3-5 

E. 

341 

30 

F. 

3-96 

3-5 

FIG.  3         PLftr;    OF    CHURC'-'      LIGHTING      ss  v*»T~Lfl!»Ps   in  f-ioriaric    aErcEcroirs 


was  difficult  to  make  a  satisfactory  com- 
putation of  the  mean  horizontal  illumina- 
tion by  the  flux  of  light  method,  but,  on 
the  other  hand,  the  point  by  point  method 
applied  to  the  points  ABCDEF  was 
easily  worked  out,  as  the  lamps  are 
symmetrically  disposed  with  regard  to 
these  positions.  Tables  were  made  out 
in  the  manner  already  indicated,  and  the 
final  summary  is  piven  in  Table  V. 

The  calculated  results  at  points  D  and 
F  are  in  accordance  with  what  might  be 
expected,  as  the  lamps  are  closer  together 
than  they  would  have  been  if  the  spacing 
rule  applicable  to  them  for  securing  even 
illumination  had  been  adhered  to,  and 
it  is  also  evident  that  reflection  from  the 
walls  has  no  effect  in  increasing  the 
illumination. 


A  rough  estimate  was  made  of  the 
whole  flux  of  light  coming  down  on  to 
the  galleries  and  the  central  area,  from 
the  angles  shown  in  Fig.  9. 

Referring  to  the  polar  diagram,  Fig.  10, 
the  total  flux  from  lamp  and  shade  is 
39x4:r=490  lumens. 

The  mean  of  the  angles  subtended  by 
the  top  of  the  gallery  at  the  lamps  on  the 
two  sides  is  about  70°,  and  the  total  flux 
under  this  angle  is  2irX  50*5=317. 
Hence  the  utilisation  factor  is, 


317 
490 


=  65% 


Doubtless,  however,  the  light  in  the 
upper  hemisphere,  which  has  been  neg- 
lected in  this  estimate,  is  useful  in  pre- 
serving the  roof  from  complete  darkness. 
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A  value  of  the  mean  horizontal  illu- 
mination over  the  central  area,  which 
will  be  rather  an  under-estimate,  can  be 
obtained  by  considering  the  lights  moved 
on  to  the  long  centre  line  of  the  chuich, 
and  the  flux  in  the  angle  determined  by 
the  corners  of  the  galleries  calculated. 


The  flux  per  point  within   this  angle 

IS 

30x3x2tt=560  lumens. 

For  8  points  the  flux  is  8x560=4480 
lnmens,  and  for  2  lamps,  which  are  on 
the  edge  of  the  area,  the  flux  is  2x280  = 
560  lumens. 


^ 


.Jffi 


^ 


M     /        I  P£.*/VS    OF     Ri  -FE  ?£r/VCf  ^ \^      SN>__ 


/////// ///////////////  //A//////  Y7777777777777777T/ 

FIG.  9        SECTION    OF    CHURCH      to  shew  method 

">/=■  ESTIMATING     MEAN    HORIZONTAL.    ILL-UMINflTtON. 

The  total  flux  is  4480+560=5040 
lumens.  Hence  the  mean  horizontal 
illumination  is 

5040 

yj^FL  =  2*95  foot-candles. 

The  effect  of  the  lamps  being  hung  on 
a  ring  3  feet  in  diameter  was  examined, 
and  the  difference  in  illumination  due  to 
this  disposition  from  that  obtained  on  the 
supposition  that  all  three  lamps  are  at 
the  centre  of  the  ring  was  found  to  be 
negligible. 

(4)  A  Railway  Boohing  Hall  lighted  by 
Tungsten  Lamps  in  Prismatic  (Mass 
Reflectors. 

Another  example  of  lighting  by  tung- 
sten lamps  with  prismatic  reflectors  is 
afforded  by  the  case  of  the  railway  book- 
ing hall  shown  in  Fig.  11.  At  each  point 
there  is  a  200- watt  lamp  with  .shade,  the 
unit  having  the  polar  curve  shown  in 
Fig.  12.  Here  again  the  units  arc  closer 
together  titan  the  spacing  rule  for  the 
type  would  allow,  with  the  resull  thai, 
as  in  the  case  of  the  church,  the  calculated 


URCH    UGHTinQ,  FlQ.e 


This  angle  is  39°  10',  giving  an  area 
on  the  reference  plane  of  approximately 
1700  square  feet. 
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values  show  a  heaping  up  of  the  illumina- 
tion towards  the  middle  of  the  room. 
The  figures  are  given  in  Tablj  VI. 


Table  VI. 
Comparison  of  Kesults.     Fig.  11. 

Position. 

Calculated 

value  of 

horizontal 

illumination. 

Observed 
values. 

A. 
B 
C. 

1-60 
1-44 

1-88 

1-5 
1-5 
1-5 

falling  off  in  illumination  in  a  space  of 
18  days'  continuous  use  varies  from 
18*5  per  cent,  to  45  pei  cent.,  depending 
on  the  conditions  of  service. 

The  estimation  of  the  mean  horizontal 
illumination  by  the  flux  method  is  in 
this  case  particularly  easy.  The  sym- 
metrical arrangement  of  the  points,  and 
the  flat  plane  of  reference,  neglecting  the 
actual  booking  office,  make  it  unnecessary 
to  draw  cones  for  more  than  two  lamps, 
as  shown  in  Fig.  11.  The  summation  is 
shown  in  Table  VII. 

Hence  flux  for  8  lamps=4x951'3= 
3805  lumens. 


IV.  —Railway  Booking  Hall  lighted  by  tungsten  lamps  in  prismatic 

Ulass  reflectors. 


Observations  were  taken  over  the 
central  area  of  the  room  some  days  after 
the  installation  was  put  in,  and  readings 
of  about  1'5  foot-candles  were  obtained.  In 
this  case  also,  reflection  from  the  walls 
does  not  appear  to  count  for  anything, 
although  it  should  be  remembered  that 
ageing  effects  set  in  quite  rapidly,  as  has 
been  shown  in  some  results  recorded  by 
Clewell  *  and  shown  in  Fig.  13,  where  the 

*  C.  E.  Clewell,  Factory  Lighting,  pp.  48  and  49. 


The  area  of  the  plane  of  reference  is 
3200   sq.    ft,,   giving   a   mean   horizontal 

illumination  of  o^OO"1*18  Ioot-can^lc>s- 

The    total    flux    from    the    lamps     is 
8  x4jtX  118=11900. 

Hence  the  utilisation  factor  is 

3805    _        , 
11800  "  °   /o 
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— Deterioration  curve  showing  effect  of  dust  and  dirt  accumula- 
tions on  glass  reflectors       ''Office.) 
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IX 


0.6 
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s 

18  24  30  36 
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42 


M 


64 


Deterioration  curve  showing  effect  of  du6t  and  dirt   aceumula 
tions  on  glass  reflectors      (Factory.) 

Pig    1 3.    Show  ing  deterioration  <'t  illumination  through  dust    (Prom 
Factory  Lighting,  bj  C.  E  Clewell.l 
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This  figure  is,  however,  not  of  much  use 
in  this  particular  instance,  as  the  object 
was  to  light  the  walls  and  notice  boards 
as  much  as  the  floor. 


5    foot-caudles    on    the     desks,    slightly 

below  the  calculated  values  in  Table  VIIL 

The  mean  hemispherical  candle-power 

from  Fig.  15  is  113*5.  so  that,  neglecting 


Table  VII. 
Flux  of  Light  Determination.     Fig.  11. 


Flux  for   two  lamps 


Portion  of 
circumference 

in  degrees. 

Sine  angle 
of  cone. 

Flux  of  light 
in  lumens. 

Lamp  I. 

First  cone 
Second  cone 
Third  cone 

360° 
154° 

52° 

270° 
56°  50' 

74°  20' 

121 
237 
52-7 

Lamp  II. 

First  cone 
Second  cone 
Third  cone 

360° 

245° 
69-4° 

27°                           124 
56°  50'                    376 
68°  40'                       37-6 

951-3 


(5)    A  Schoolroom  liglited  by  Incandescent 
Gas  (Lotv  Pressure). 

In  the  class  room  of  an  elementary 
school,  where  inverted  gas  burners  with 
suitable  shades  were  installed  and  spaced 
as  shown  in  Fig.  14,  point  by  point  calcu- 
lation for  points  immediately  under  the 
lamps,  and  for  the  corners  and  middle  of 
the  sides  of  the  room,  gave  the  following 
figures  : — 


the  upper  hemisphere,  the  light  put  forth 
into  the  room  is 

2ttX  113-5x5=  3570  lumens, 

which  if  it  were  all  shed  on  to  the  plane 
of  reference  of  575  sq.  ft.  would  give  an 
average   illumination   of 


3570 
575 


=  6*2  foot-candles. 


Table  VIIL 

Summary  of  Calculated  Values. 


Fis.   14. 


Ilium,  in 

Ilium,  in 

Ilium,  in 

Position. 

f.c. 

Position. 

f.c. 

Position. 

f.c. 

I. 

5-5 

A. 

0-61 

E. 

2-46 

II. 

5-5 

B. 

1-50 

F. 

1-99 

III. 

5-5 

C. 

0-98 

G. 

1-65 

IV. 

5-5 

D. 

0-51 

H. 

0-84 

V. 

6-6 

The  tabulation  for  the  point  A  is  given 
below  in  Table  IX  ,  and  the  polar  curve 
of  the  combined  unit  is  shown  in  Fig.  15. 
Actual  test  under  the  lamps  gave  about 


The  mean    value  calculated   from  the 

results  of  Table  \  III.  is  approximately 

?™9=  3-7  foot  candles. 
575 
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Table    IX. 
Detailed  Illumination  Values  for  Position  A.     Fig.   14. 


Lamp. 

Total  dist. 

Total  dist. 

Cos.  e 

9 

I. 

Nor.  ilium. 

I. 

715 

26-715 

0-262 

74°  50' 

87 

•0318 

II. 

405 

I'd! 

0-348 

69°  40' 

100 

•086 

III. 

171-6 

131 

0-535 

r,7°  40' 

107 

■334 

IV 

482 

21-95 

0-319 

71°  25' 

97 

•064 

V. 

382 

19-55 

■  ■•:;.-.<, 

69° 

100 

-OfM 

•610 

f*LMN  Of    LtZMriftt,    Of    SCHOOL    CLASS  «OOM 


I 


i        I* 


na  is  polup  curve  or 

lAnrnno  rirrma  uato 

in  tCMOOL  cms  J  »oon  in 

fio  I* 


and  as  the  observed  values  tended  to  be 
less  t  ban  t  be  calculated  valui  b,  t  be 
utilisation  factor  baa  a  maximum  value 

of 


37 
62 


60 


The  low  value  is  largely  due  t<>  loss 
through  windows  of  relatively  greal 
area. 


(6    Local   Lighting  /"/  Incandescent    Gas 
over  <i   Workshop  Bench. 

With  local  intensive  illumination  at 
specified  points,  the  point  by  point 
method  of  calculation  is  the  only  one 
Buitable.  Its  application  is  shown  in  ;i 
case  of  high  illumination  by  inverted  gas 
burners  over  a  workshop  bench.  Kg.  16 
>hows  the  Bpacing,  and  plan  of  bench, 
together    with    calculated    and 


na    16  IllUHCHATlON     Of 

nORKSHOP     BEHCH 


=H 


D 


t^f  rto.tr   rot.**  cuove  or 

LRHP  *nO  riTTIHO   UitO 

n  uoxTino  emeu  in  no.16 
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curves  of  illumination.     The  figures  are      running    and    people     at     work.     Over 
given  in  Table  X.  and  the  polar  curve  in      bench  A  the  agreement  between  calcula- 

Flg\  17V«  i.  ,  tions  made  from  tne  Polar  curves  shown 

The  difference  between  the  means  of      in  Figs.   19  and  20  and  observation  is 

these  two  sets  of  values  is  less  than  5  per      good  ;    over  benches  B  and  C  it  is  fair, 

Table  X. 
Summary  and  Comparison  of  Illumination  Values.     Fig.    16. 


Positions. 

Lamp. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

A. 
B. 
C. 

2-0 
19-85 
1-855 

1-48 
ll8-6 
2-43 

1-07 
16-5 
3-21 

0-851 
11-2 
4-42 

0-667 

8-35 

5-95 

0-537 

5-95 

8-35 

0-443 
4-42 
11-2 

0-363 
3-21 
16-5 

0-305 
2-43 
18-6 

0-247 
1-855 
19-85 

Total  calctd. 

23-7 

22-5 

20-8 

16-5 

15-0 

14-8 

16-1 

20-1 

21-3 

21-9 

Observed 

20-3 

19-6 

15-9 

14-2 

13-2 

14-2 

151 

18-0 

21-0 
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|  —LATHES 
-BENCH  /} 
LIGHTS  £'e"T02'~i"/iaOY£ BENCH 


> BENCH   B       — 

LIGHTS  ^'-g"  ABOVE  BENC 


"i©  i®  j®  3j| 
etj  ^3  erf  q 

TURRET     LATHES 
LIGHTS     Z'o'  ABOVE    CHUCK 

■)  LIGHTS  4-6* ABOVE  BENCH 


\n 


Fie  19     POLAR  CURVE   OF 

\anP  »no  Fi nine  used 

QXEfl  BENCHES  A-  C  AND  D 
/N  FIG  IB 


FIO.I8     PLAN    OF   LIGHTING    OF  ENGINEERS    SHOP 
•    POINTS    OF  OBSERVATION 
©    LIQHTIMG    UNITS      WITH     POLAR     CURVE    OF    FlQ    >3 


cent.  Reflection  from  the  walls  has  very 
little  to  do  with  the  result,  nor  has  reflec- 
tion from  the  dark  bench  in  intensifying 
the  light  from  the  reflectors,  although 
both  of  these  effects  may  perhaps  be 
masked  by  small  differences  in  condition 
between  the  mantles  used  over  the  bench 
and  those  employed  in  getting  the  polar 
curve. 

In  another  case  of  bench  and  lathe 
lighting  by  inverted  mantle  gas  burners, 
shown  in  Fig.  18  and  Table  XL,  the 
observations  ol  illumination  were  taken 
under  service  conditions,  with  machinery 


FIG  tO  POLAR  CURVE  OF 
LfiriP  AND  FITTING  USEO 
OVER  BENCHB  lit  FIG  IB 
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and  over  bench  D  it  is  bad,  due  to 
mantles  being  out  of  condition.  Bench  D 
should  get  practically  constant  illumina- 
tion of  a  high  value  if  mantles  were  in 
good  order. 

Table  XI. 

Comparison  of  values  in  workshop 
illumination.     Fig.   18. 


Illumination 

in  ft. -candles. 

Calculated 

Observed. 

Position  1 

25-7 

30 

Bench  A.      ,,  2 

14-0 

15 

Polar  curve  ,,  3 

33-46 

35 

Fig.  19 

Position  1 

9-2 

8-75 

Bench  B.      „  2 

3-54 

4-5 

Polar  curve  ,,  3 

2-68 

1-75 

Fig.  20          „  4 

9-2 

8-0 

Position  1 

16-6 

20 

Bench  C.      „  2 

16-9 

11-5 

Polar  curve  ,,  3 

16-9 

14 

Fig.   19 

Position  1 

24-56 

8 

Bench  1).       „  2 

26-66 

10 

Polar  curve  ,,  3 

22-06 

7 

Fig.   19 

(7)  Indirect     Lighting     in     a     Motor-car 
Showroom. 

Fig.  21  gives  the  ceiling  plan  of  a  motor 
showroom  on  a  ground  floor  showing  the 
position  of  lighting  points  for  the  in- 
direct illumination  of  the  floor  13  feet 
below  it.  There  are  windows  opening  on 
to  the  street  on  two  sides,  and  extending 
right  up  to  the  ceiling,  while  on  the  other 
two  sides  of  the  room  there  is  a  dark  oak 
panelled  dado  to  a  height  of  1\  feet  from 
the  floor,  the  other  5-|  feet  being  a  cream- 
coloured  frieze  for  one  side  and  nearly  all 
window  glass  to  an  inner  office  on  the 
other. 

An  approximation  to  the  horizontal 
illumination  can  be  made  as  follows  : — 

Each  unit  consists  of  four  60-watt 
tungsten  lamps  mutually  at  righc  angles 
and  placed  horizontally  within  a  bowl 
lined    with    ribbed    mirror    idass.     Their 


depth  within  the  bowl  is  such  that  no 
part  of  the  lamp  projects  above  the  hori- 
zontal plane  of  the  top  of  the  bowl. 

Assuming  0-65  mean  spherical  candles 
per  watt  and  240  watts  per  bow],  the 
mean  spherical  candle-power  per  bowl  is 
0-65x240=156. 

Eighty  per  cent,  is  given  as  the  co- 
efficient of  reflection  of  the  mirrors,  and 
assuming  that  two-thirds  of  the  total 
light  is  thus  reflected,  the  effective 
mean  spherical  candle-power  is 

^  +  0-8X3  156  =  135- 
Assume  that  the  polar  surface  is  spherical 
— an  assumption  very  nearly  correct  for 
tungsten  filament  as  usually  mounted  in 
a  clear  glofre — then  the  candle-power 
in  any  direction  from  the  vertical  is  given 

by 

I"  =  Imax  Cos  9 

Hence  the  flux  emitted  in  this  cone 
centred  on  the  vertical   will  be — 

L(/=  (total  flux)  sin2  9 
The  total  flux  per  unit  in  this  case  is 

4tt  x  135  =  1700  lumens— 
that  is, 

L0  =  1700  sin2  e 

The  lamps  are  approximately  2\  feet 
below  the  ceiling  The  flux  on  to  the 
ceiling  from  each  lamp  was  calculated 
from  the  above  relation  by  taking  the 
largest  uninterrupted  cone  with  its  base 
on  the  ceiling  which  could  be  drawn 
centred  about  each  lamp,  finding  the 
flux  in  this  cone,  and  then  dividing  the 
small  difference  between  this  and  the 
total  flux  roughly  in  the  proportion  of 
the  aspect  of  the  lam])  to  the  windows 
and  the  ceiling.  The  portion  going  to 
the  windows  is  reckoned  as  losl  light, 
and  reflection  from  floor  back  to  ceiling 
is  neglected. 

Thus  for  Lamp  1.  the  flux  within  a 
complete  cone  having  a  base  of  5  feel 
radius  on  the  ceiling  is  given  by 


1700  x 


25 


1360 


31-25 

leaving  only  the  small  difference,  1700 
—1360=340  to  be  divided  between  the 
ceiling,  the  window,  and  the  frieze.  The 
division   is  taken  as   being,   ,}   direct    to 
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FIG.  21        CEILING   PLAN     OF  MO^OR  SHOWROOM 
LIT  BY  INDIRECT    UNITS 
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ceiling,  $  out  of  the  window,  and  §  on  the  The   real    of   the   twenty   lamps   in   the 

frieze.     Taking  L.  Bloch's  value  for  the  rectangle    have     been     treated     in    the 

reflection    coefficient    <>f     the    frieze,    IWJ!  same     way,     resulting    in    the     following 

per  cent.,  and  allowing  thai  half  of  the  table: — 

Tabi.k  XII. 
Summation  of  Flux  Values.     Fig.  "Jl . 


rit  ll   oiac**h  to  uiusTP/)Tf  ronrvutH 
roR  Lunmous  f>tc   ■■ 


li^lit  reflected  from  the  friere  gets  back 
to  the  ceiling,  the  rest  going  i>>  the  floor, 
the  total  tlux  on  to  ceiling  from  Lamp  1. 
.i  mounts  to 

136  '  '      I  1-7   lumens. 


Numbers  of 

amps  m  fig   21. 

Flux  on 
to  ceiling 
per  lamp. 

Total   flux 

on  to 
ceiling. 

1 

2,  •-..  1,9,  11.  16, 

17.  20 
5,  1".  19,  18 
6  :  -   11,12  L3 
15 

1,487 
L.JJ30 

1,687 
1,700 

1,090 

1,487 
12,240 

6,348 

10,200 

1,09  ' 

Klux   reflected   from   frieze 
on  to  floor 

440 

Total  flux 


:;i.s(  .-, 
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The  total  flux  on  ceiling  is  therefore 
31800  lumens.  Area  of  ceiling  is  approxi- 
mately 61x51=3110  sq.  ft,  Using  the 
same  figure  for  coefficient  of  reflection 
from  ceiling,  66-5  per  cent,  the  reflected 
flux  per  square  foot  is 

31800       2_ 
3110        3 


X  ^=  6-68. 


The  formula  given  by  Bassett  Jones  *  for 
the  illumination  produced  under  the 
centre  of  a  uniformly  luminous  rec- 
tangle is 

v     2E1     .  . 

-ft  = —  (sin  o- tan-1  sine + sin  0  tarn  _1  sin  <r) 


On  substituting  these 

^     2x6-68 

E=  — —  (0-892  x0-743+0-918x0-727) 

=  5-65  foot-candles 

The  observed  value  was  5-5  foot-candles 
in  the  centre  of  the  room. 

It  was  found  that  the  height  of  the 
reference  plane  did  not  affect  the  observed 
values  very  much,  and  this  is  borne  out 
by  calculation,  for  if  the  reference  plane 
is  taken  10  feet  below  ceiling  instead  of 
13  feet,  the  values  are  : — 

sin  a  =  0-932        sin  9  =  0'95 
tan  x  sin  <r  =  0-75       tan  l  sin  6  =  0-759 


VII. — Indirect  (tungsten  lamp)  lighting  in  a  Motor  Car  Showroom. 


where  E=horizontal  illumination  pro- 
duced underneath  the  centre  of  a  hori- 
zontal uniformly  luminous  rectangle 
emitting  an  illuminaion  of  E1  foot- 
candles,  and  a-  and  e  are  the  angles 
shown  in  Fig.  22. 

For    the    case    considered    the    values 
are  : — 


These  values  give 


E 


sin  a  =  0-892 
tan-"1  sin  a  =  0-727. 


sin  0  =  0-918 
tan"1  sin  0  =  0-743. 


*  Basso tt  Jones,  Proc.  Am.  Ilium.  Eng.  Soc. 
1909,  Vol.  IV.,  p.  230. 


;^^-8  (0-932  X  0  759  +  0*95  X  0'75) 

■K 

=  6*03  foot-candles. 

The  depth  from  ceiling  to  reference 
plane  has  been  altered  23  per  cent.  The 
alteration  in  the  illumination  is  only 
6-75  per  cent.,  whereas  if  the  source  of 
illumination  had  been  a  point,  and  the 
same  percentage  diminution  had  been 
made  in  the  distance  of  the  point  illu- 
minated, the  increase  in  the  illumination 
would  have  been  69  per  cent, 
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(8)  Lighting  of  Room  for  Mamud  Traimimg 

by  inverted  arc  lamps. 

The  room  is  39  feet  by  32  feet,  and  is 
12  feet  hi«h  to  the  flat  portion  of  the 
ceiling,  which  is  intersected  by  two 
main  beams  15  inches  deep  and  19  inches 
wide,  parallel  to  one  another  as  shown 
by  the  fine  dotted  lines  in  Kg.  23.  There 
are  cross  beams,  but  these  are  much 
shallower.     The   lighting    is   effected    by 


the  surfa 1 1-  being  about  two  years  old 
at  the  time  the  photometric  tests  weie 
Taken. 

Assuming  the  coefficient  already  used 
for  clean  < settings,  the  total  flux  from 
ceiling  would  have  been 

3048Ox|=13650  lumi 

In  view  of  Clewell's  curves  of  deteriora- 
tion (Kg.  13).  it  would  be  reasonable 
to  ass ume  in  this  case  a  further  loss  of 


FIG.  23       CEIUfiC    AND    FLOOR    PLfiH  OF  ROOM    FOR 
MANUAL     TRAINING     LIT  Br    IHVERTED  ARC    LAMPS 
roor  ctrtDits    iLLUMin»Tio*   On  atncitt    1»ln    rtiTWf   CilKLlS 


four  inverted  arc  lamps  fixed  on  the 
main  beams  and  -~>  inches  In-low  them,  at 
tin-  centres  shown.  The  walls  are  ! 
with  a  dark  brown  glazed  brick  reaching 
to  the  ceiling.  Practically  all  the  light 
above  an  average  <>f  15  from  the  hori- 
zontal goes  on  to  the  ceiling.  Allowing 
for  this,  the  projection  of  the  Kennelly 
curve  in  Kg.  -1  p 
815    2  -   =  5120  lumens  as  the  flux  per 

lamp  thrown   on   to  ceiling. 

With  bur  lamps,  total  flux  to  ceilii  - 
4x5120=   20480  lumens. 

The  ceiling   has   1 n   disl  >mpered   a 

1  i ^ lit    colour,    but    i^    now    rather    dirty, 


jo  per    int.  of  the  light.    The  average 
flux  density  leaving  the  ceiling  is  then 


13650x3 


8*2  foot-i-andles. 


4x39x39 

The  working  benches  are  -  feel  9  inches 
from  the  floor.  Assuming  the  ceiling 
to  be  ;i  flat  rectangle,  the  illumination 
immediately  underneath  its  centre  and 
at  a  depth  of  9  feel  3  inches  u  given  • 

2  x  8  _' 


E  = 


'(sinOtan  'hut    Bin r tan  '.-in") 


where  Bin  9    0*90        Bin  <t^0'865 
tan   '  sin  e  =  0733     tan  '  sin  <r     I 
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substituting  these  values,  the  illumination 
is 


16-4 


(0-643  +  0-635)  -  67  foot-candles. 


The  actual  readings  obtained  are  shown 
within  the  circles  drawn  on  the  benches 
in  Fig.  23.  The  mean  of  the  observed 
values  at  the  four  positions  nearest  to 


no  allowance  has  been  made  for  the 
presence  of  the  beams.  Th3  presence 
of  cross  reflections  from  the  vertical 
sides  of  one  beam  to  the  other  would  tend 
to  reduce  the  effective  reflective  co- 
efficient of  the  ceiling  as  a  whole.  The 
engineers  responsible  for  the  lay-out 
of  this  installation  were  using  certain 
spacing  rules  and  reflection  coefficients 
which  gave  them  a  figure  of  7*5  foot- 


FIG.  24       POLAR    CURVE  OF  LAMP  AND 
FITTING   USED  in  LIGHTING  ROOM  FOR 
MANUAL     TRAINING    (FIG.  23) 


the  centre  of  plane  of  reference  is  5'3 
foot-candles,  a  disi  repancy  of  about  21  per 
cent.  There  is  no  doubt  that  this  is  in  the 
main  due  to  a  shrinkage  in  the  polar 
values  on  service  as  compared  with  those 
obtained  in  laboratory  tests,  inevitable 
with  arc  lamps.  Possibly  also  a  too 
sanguine  view  has  been  taken  of  the 
reflective  capability  of  the  ceiling,  and 


candles  for  the  mean  horizontal  illumina- 
tion as  the  maximum  possible  under  the 
best  conditions,  but  their  experience  of 
this  type  of  lighting  enabled  them  to 
quote  as  a  figure  for  actual  service  5'0 
foot-candles,  which  is  within  3i  per  cent, 
of  the  figure  found. 

The  formula  for  the  luminous  rectangle 
can  be  used  to  predict  the  variation  of 

D  2 
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illumination  disclosed  by  the  observa- 
tions on  benches  9, 10, 11, 12,  as  follows  : — - 
The  illumination  at  0  already  cal- 
culated can  be  considered  as  made  up  of 
four  equal  portions  due  to  the  four 
symmetrically  situated  rectangles  into 
which  the  whole  area  can  be  divided 
about  that  point.  The  illumination 
immediately  underneath  the  corner  0 
due  to  the  rectangle  A  C  0  F  must  be  the 
same  as  the  illumination  due  to  thai 
rectangle  under  either  of  its  other  three 
corners.  Hence  the  illumination  at  I' 
due  to  area  A  L  N  C  is  3'35  foot-candles. 
The  total  illumination  at  F  is  half  that 
due  to  a  rectangle  <>f  twice  the  floor  area, 
with  F  as  centre.  This  has  been  cal- 
culated, and  is  3'64.  The  further  rect- 
angle ( '  E  X  P  oiilv  increases  i  he  illumina- 
tion by  3'64— 335 ^0-29  foot-candles,  or 
about  9  per  cent. 


t    10 


00- 


c\ 

^ 

£U 

- 

$s 

k^ 

*</£■■ 

njt* 

F  9         C         10        0  II         H  12        K 

fIC  2S.    COMPARISON    OF  OBSERVED  AND 
CALCULATED    VALUES  OF  ILLUMINATION 
ALOHG    THE  LINES   3  10    II.   12    AND    FQOhh 
iN    Fid.  2S 

In  t he  same  way  t he  illumination  al  ('< 
been  calculated  as  the  sum  <>f  thai 
due  to  the  rectangle  A  B  I-  M,  and  the 
rectangle  B  E  P  M.  and  found  to  be 
2*61  3-66=617  foot-candlea.  The  cal- 
culated variation  of  illumination  along 
the  line  F  <;  M  K  and  the  observed 
variation  are  compared  together  in  the 
curves  "I  Kg.  26. 

The    diversity    coefficient    determined 
by  the  ratio  oi  the  niaxiniuiii  observed 
value   at    position    11    to   the  minimum 
observed  value  a1  position  l 
6  1 


30 


2-03 


which  is  in  very  good  agreement  with 
the  ratio  of  2"00  between  the  calculated 
value  at  0  and  that  at  C  or  F. 

In  calculating  the  illumination  under- 
neath either  the  centre  or  the  corners 
of  a  uniformly  luminous  rectangle,  which 
is  nearly  Bquare,  no  serious  error  is 
introduced  if  the  simplified  formula  foi 
a  Bquare  <>f  the  same  area  is  used. 

The  formula  reduces  to 

„    4E1    . 

E  =         sin  e  tan   '  sin  9 

Thus  in  the  case  considered,  E  would  be 
given  as  : — 

4  X_8  2  x  0886  x  0724=669  foot-candle,. 

or  the  still  more  easily  remembered  rule 
for  the  luminous  disc  might  be  used, 
E  =  El  sin-  9 

which    gives    in    this    case    for    a    ciii    • 

equal  ares 

E=8-2x  0-822=6-75  foot-candles. 

(9)  The  Direct  Lighting  of  u  large  Machim 
Shop  I"/  Flame  Are  Lamps. 

With  the  exception  of  one  or  two  isolated 
instances,  all  the  installations  hitherto 
deall  with  have  been  <>f  Buch  a  kind  thai 
it  has  been  possible  to  make  photon 

under  nearly  laboratory  con- 
ditions :  that  is  to  Bay,  the  lighl  Bources 
and   their  surrounding  were   giving  Very 

approximately,  <>ne  the  laboratory  polar 
curve  and  the  other  laboratory  values 
of  coefficients  <»f  reflection  and  diffuc 
In  this  concluding  example,  the  difficulty  - 
that  arise  when  dealing  with  the  lighting 
of  a  large  floor  area  encumbered  with 
heavy  machinery  driven  by  a  maze  of 
belting  from  overhead  Bhafting  will  !»•• 
mad--  apparent. 

The  shop  in  qu<  280  feel 

by  240  feel  \\  ide,  wit  I  tooth  roof 

ovei  oine  bays,  ami  is  lit  by  •">»'>  flame 
arc  lamp-  spaced  a-  shown  in  Fig.  L'ti. 
Their  i<  a  rail  t  rack  up  I  he  cent  i 
bay,  with  machine  tools  along  each  side 
driven  from  overhead  shafting.  Owing 
to  the  requirements  <>f  the  work,  the 
lamps  had  to  be  put  5  feel  above  the 
eaves,  which  are  20  feel  from  the  floor, 
giving  -1  feel  from  the  arc  point  I 
plane  of  refen  ace  I  feet  high.  The 
object    w  • '  ure   on   this  plan< 

uniform     an     illumination     a-      possible, 
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having  regard  to    the   large   amount  of 
obstruction. 

The  polar  curve  of  the  lamp  and  fitting- 
used  is  given  in  Fig.  27,  and  from  this  the 
mean  hemispherical  candle-power  is  3.680. 
The  total  light  flux  per  point  available 
under  the  best  possible  conditions  is 
3680x2*-=  23100  lumens. 


The  approximate  estimate  of  the  mean 
horizontal  illumination,  taking  these  facts 
into  consideration,  can  be  deduced  from 
the  figures  in  Table  XIII.,  which  <;ives 
the  flux  per  lamp  for  the  lamps  numbered 
1  to  10,  estimated  from  the  effective  zones 
and  portions  of  zones  shown  for  two 
lamps  in  Fig.  26. 


FIG.  26 


PLAN   AHD    ELEVATION    OF  ENGINEERS     SHOP  DIRECTLY  LIT  BY 
PLANE    ARC    LAMPS 


The  floor  area  is  67,200  square  feet,  so 
that  if  it  were  cleared  of  all  obstructions. 
and  all  the  light  from  the  36  lamps  had 
been  directed  on  to  it,  the  mean  hori- 
zontal illumination  would  have  been 


Table  XIII. 


23100x36 
67200 


12 "I  foot-candles. 


From  the  height  at  which  the  lamps  are 
mounted  in  the  roof  it  is  clear  that  a  con- 
siderable  amount  of  light  could  never 
reach  the  floor;  also  the  light  that  falls 
on  the  walls  can  be  taken  as  practically 
lost,  at  any  rate  as  far  as  the  major 
portion  of  the  area  is  concerned. 


Number 

of  lamps. 


Total  flux 
to  refer- 
ence plane 
in  lumens. 


Total  flux 
to  refer- 
ence plane 
in  lumens. 


1 

12200 

0 

12200 

•> 

8925 

7 

15680 

3 

14210 

8 

16990 

4 

15820 

0 

16790 

5 

16740 

10 

12200 

Lamps  1  to  8  are  symmetrical  about 
the  short  centre  line  of  the  shop  with 
lamps  11  to  18,  and  as  the  lamps  in 
every  other  bay  are  symmetrical  about 
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VIII.     Workshop  lighted  b\  indirect  arc  lamp 


IX      Workshop  lighted  direct  b)  Hame  arc  lamps. 
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the  long  centre  line,  it  can  be  taken  with 
sufficient  approximation  that  the  flux 
over  one  half  of  the  floor  is  the  same  as 
that  over  the  other. 

The  total  flux  is,  therefore, 
4  (flux  from  lamps  1  to  8)  +  2  (flux  from 
lamps  9  and  10)  =  1x113,365  +  2x28990 

=  511,400  lumens, 
and  mean  horizontal  illumination  over  a 
clear  and  empty  space  would  be 

511400     _ 
67200  =         foot-candles. 

Actually,     when    readings    were    taken 


The  cases  dealt  with  have  each  been 
typical  of  their  kind,  and  were  selected 
for  that  reason  from  amongst  a  large 
number  available.  Although  their  dis- 
cussion has  not  elicited  anything  new  or 
original  I  hope  that  it  may  have  helped 
to  remove  any  doubt  remaining  of  the 
proposition  that  light  for  illumination 
purposes  is  capable  of  estimation  and 
measurement,  on  an  engineering  basis. 

My  thanks  are  due  to  those  firms  and 
individuals  who  have  been  public-spirited 
enough  to  allow  of  the  publication  of  data 
secured  at  great  cost  to  themselves.     I 


nearly  two  years  after  the  lamps  were 
installed,  with  practically  all  the 
machinery  and  belting  in  position  and 
running,  the  mean  horizontal  illumina- 
tion was  found  to  be  2 '6  foot-candles, 
and  the  minimum,  in  direct  view  of  the 
lamps,  was  2*4  foot-candles.  This  mean 
value  is  well  above  that  demanded,  while 
the  chief  object  aimed  at,  the  attainment 
of  uniformity,  is  also  secured. 

It  is  instructive  to  note  that  in  the 
lighting  of  shops  of  this  kind,  full  of 
heavy  machinery,  and  with  a  'ot  of  top 
hamper,  onlv  about  one-third  of  the 
light  directed  towards  the  floor  actually 
gets  there. 


FIG.2?  POLAR  CURVE  OF  LAMP 
RtiO  FITTING  USED  I N  LIGHTING 
ENGINEERS'  SHOP   OF  FIG  26 

wish  particularly  to  mention  the  assistance 
received  from  the  following  gentlemen  : — 

Mr.  J.  G.  Clark,  Mr.  G.  Herbert,  Mr.  V. 
H.  Mackinney,  Mr.  F.  Maurice.  Mr.  T.  E. 
Ritchie,  Mr/ H.  Staniforth,  Mr.  F.  W. 
Willcox,  and  Mr.  H.  C.  Wheat, 

I  am  also  glad  to  acknowledge  my  great 
indebtedness  to  Mr.  J.  S.  Dow  for  the 
very  generous  help  he  has  afforded. 
Without  either  the  one  or  the  other,  this 
paper  could  not  have  been  written. 

[The  complete  account  of  the  Discussion 
of  this  paper,  together  with  Mr.  Clinton's 
reply,  will  be  published  in  our  next 
number. — Ed.] 
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ILLUMINATION  AND  THE   TEXTILE  INDUSTRY. 


Ix  a  lecture  before  the  Society  i>f  Dyers 

ami  Colouriste  at  The  Dyers'   Hall,  mi 
March  26th,  a  paper  on  the  abovi 
i ''a<l  by  .Mr.  Leon  < raster. 

.Mr.  Gaster  pointed  oul  the  vastnesc 
the  great  textile  industry,  and  the 
important  pari  played  in  mam-  textile 
operations  by  illumination.  He  referred 
to  1  lie  valuable  information  on  the 
illumination  in  various  mills  collected 
by  Mr.  D.  R.  Wilson  and  published  in  the 
Etepori  of  II. M.  chief  Inspector  of 
Factories     for     1911,    and    to    Beveral 

i  papers  before  the  National  I 
Congress  last  year.  Amongst  these  was 
i  paper  by  Mr.  T.  Franklin  Thorp,  of 
Manchester.  Mr.  Thorp  had  had  i  ppor- 
tunities  of  satisfying  himself  thai  the 
economic  value  of  good  lighting  was 
tning  i  horoughly  rec<  gnised  by 
progressive  manufacturers  as  well  as 
the  workpeople,  many  of  whom  were 
paid  by  piece  work. 

Mr.  Gaster  proceeded  to  illustrate  by 
lantern  dides  how  lamps  are  usually 
placed  in  the  spinning  alleys,  how  they 
should  be  shielded  from  the  eyes  of  the 

workers,  and  how  important  it  was  to 
Secure  ample  illumination  on  the  looms 
and  the  intricate  machinery  used  in 
textile  mills.  He  himself  had  noticed 
in  u hi.li  a   man  attended  to  two 

adjacent  identical  machines,  our  o|  which 

was  adequately  lighted  by  a  well-shaded 
lamp  and  the  other  by  a  hare  lamp 
oi  the  same  candle-power  bul  giving  a 
glaring  effect.  The  operators  all  agreed 
thai  they  could  nol  gel  nearly  Buch  good 
results  from  the  machine  using  the 
unscreened  lamp  in  the  range  of  vision 
as  from  I  he  o1  her  w  here  t  be  lamp  was 
shaded.  The  expenditure  of  energy  was 
the  Bame  in  both  cases,  bul  the  illumina- 
I  ion  on  t  he  woi  k  was  more  t  ban  double 
when  t  he  shade  was  used. 

Passing  on,  Mr.  Gaster  emphasised  the 
importance  oi  good  illumination  in  the 
dyeing  and  bleaching  industries,  and 
oi  her  trades  w  bere  i  oloured  fabrii  - 

worked.       He     pointed     out     that     it     Was 

only  fair  to  the  operator  in  a    factory 


that  the  illumination  on  the  spot  where 
he  prepared  the  material  should  be  quite 

at    the    place    where    it 

subsequently  inspected. 

Another  important  point  in  such 
industries  was  the  colour  value  of  the 
illumina nt s  used.  It  was  well  known 
that  some  illuminaiits  differed  from  day- 
light, and  distorted  I  he  colours  of  obji 
much  more  than  other-.  And  there  had 
also  been  attempts  to  produce  whal 
called  "artificial  daylight,"  i.e.  lamps 
provided  with  special  tinted  Bcreens 
which  altered  the  colour  constitution 
of  the  rays  in  such  a  manner  as  to  bring 
aboul   a  close  resemblance  to  daylight. 

Another  recent  advance  in  this  direction 
was  the  Moore  (carbon  dioxide)  tube, 
which  was  now  made  in  compact  small 
units  \eiv  suitable  for  colour-matching. 

It  was  admittedly  difficult  to  imitate 
daylight  exactly  in  this  way:  but  day- 
light was  in  itself  a  very  variable  com- 
modity according  to  the  climatic  condi- 
tions. For  example,  on  dull  and  foggy 
days  many  colour-matching  operations 
could  not  easily  be  undertaken,  and  in 
cities  particularly  Buch  sombre  conditions 
might  come  about  without  warning. 
Now  artificial  daylight,  even  if  not 
identical  with  daylight,  was  at  least 
moderately  constant  m  operation. 

In  conclusion,  Mr.  Gaster  pointed  out 

thai  there  were  many  industries  in  which 

n  was  not  necessary  to  be  able  to  match 

all   the   most    delicate  shades  exactly.    1  .lit 

only  a  soi  en  bat  limited  range  of  colours. 
For  example,  1  he  grading  of  hops,  toba 
flour,  ami  even   biscuit*  was  done  to  ■ 
tent  by  i  oloui  :   bul  in  I  he  main 

only     reddish,     yellowish,   and     brownish 

tints  were  involved,  and  not  the  delicate 

greens   and    blues    Which    were   so   often    a 
difficulty.      For    such     work    as    this    .111 
illuininant    which   came    moderately    near 
to  daylighl   mighl   be  distinctly 
able. 

The  lecture  was  illustrated  by  ■ 
Dumber  of  lanteri  cabinets  eon- 

taining  incandescent   "daylight  "  lamp-. 

and  examples  of  arc    lamps  for  colour- 


THE  ILLUMINATING  ENGINEER    (april) 


217 


AN  EXAMPLE  OF  BAD  LIGHTING  IN   A    SPINNING  MILL  AND  HOW  IT 

WAS    CORRECTED. 

These  two  photographs  show  the  difference  between  good  and  had  illumination.  In  the 
top  picture  rive  64-watt  carbon  lamps,  equipped  with  ordinary  enamelled  iron 
shades,  are  used.  In  the  second  photograph,  six  40-watt  electric  lamps  with  steel 
reflectors  give  a  very  much  improved  illumination.  Not  only  is  there  a  saving  of  80 
watts  but  the  illumination  lights  the  bottom  of  the  loom  and  obviates  the  necessity  oi 
bringing  down  the  batten  <>i  lights  whenever  a  thread  breaks  las  had  to  he  done 
with  the  old  lighting).     Note  the  absence  of  irritating  glare  in  the  lower  picture. 

(From  Industrial  Lighting.) 
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matching.  Mr.  Gaster  also  exhibited  a 
picture  (shown  by  Mr.  Eck  at  a  meeting 
of  th«-  Illuminating  Engineering  Society 
in  1912),  half  of  which  was  painted  by 
daylight   and   half    by   the  light  of  the 


of  the  processes  that  went  on  and  also 
to  the  welfare  of  the  operators.  Now 
such  cleanliness  was  only  possible  when 
the  lighting  was  satisfactory.  Poor  illum- 
ination   was   not    only   a     menace   To   the 


New  Compact  Moore  Light  for  Colour-Matching. 

Weight.  35  lbs.         Dimensions,  21"     7"     12* 

Watts.  530.  Illumination.  ioo  it. -caudle-  (immediately  under  lamp). 


inverted  an.  Without  the  aid  of  the 
••  key"  provided  no  one  could  tell  which 
was  which. 

The  lecturer  pointed  out  that  in  many 

chemical  and  dyeing  works  perfect  eleanfi- 

.1  -  most atial  liotli  to  the  success 


health  of  the  workpeople  but  a  very  bad 
investment  to  the  employers.  It  was 
also  suspected,  with  good  reason,  of 
causing  preventible  accidents.  In  short. 
good  illumination  i>  '"  everybody's 
business. 


MUNICIPAL  GAS  AND  ELECTRICITY 

UNDERTAKINGS   SHOULD   WORK 

TOGETHER. 

At  the  Hth  Annual  Meeting  of  the 
Manchester  District  Institution  ol  Gas 
Engineers  an  address  was  delivered  by 
Mi  I  <i.  Newbigging,  in  the  course  of 
which  he  pointed  out  the  great  oppor- 
t unities  for  co  operation  between  th< 
and  electricity  departments  in  cases  srhere 
both  are  run  by  municipal  authority.  We 
take  from  tin-  Journal  <>\  Qas  Lighting 
the  following  Bummary  of  ,i  portion  of  his 
remarks  on  this  oc<  asion  : 

"  'I'll,  genera]  public  i>  totally  in- 
different a-  to  which  undertaking  i> 
Bupreme  'II  the}  require  is  that  thej 
shall  receive  sound  and  impartial  advice 
a-  to  which  i^  best  suited  to  their  pai- 
ticular  requirements;  ami  no  one  can 
deny  that  there  arc  numerous  instances 


where  tin-  In  |p  i>  essential.  The  position 
to  (i.i\  j-  that  smh  adi  id-  i-  not  available, 
because  the  business  of  both  undertakings 

i-    conducted  .i^  though    they  had  not   tin 

remotest    connection    with   one   another, 

when  they  arc  in  t.nt  two  depart  luent  - 
of     th«'     >jiiii-     firm,     in     the     shape     i,|     t|,. 

corporation,  borough  council,  or  urban 
authority,  as  the  ease  may  be.  The 
result  i-  that  thej  are  left  to  then-  own 
devices  to  push  business  as  best  thej 
ean,  irrespective  of  the  injury  the}   nun 

inflict    on   each   otler.   which   oftCHCr   than 

not  recoils  On  their  own  undertaking.  .  .  . 

"The  obvious  remedy  for  all  this  was 

t  hat  the  general  administration  ami  polic} 

of  tie-  two  departments  should  be  merged 

into  one.  to   he  called   the  light,   heat    .mil 

power     department,  under  the  supreme 

control  of  one  committee,  which  would,  if 

it    were  composed  of  broad-minded  and 
common-sense  men,  conduct  the  business 
in  the  interests    'i   1 1 1 •    consumers, 
pect ive   ol    tie-   ascendancy    of    the 
commodity  over  the  other." 
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REVIEW  OF   THE 
TECHNICAL    PRESS. 


ILLUMINATION  AND  PHOTOMETRY. 

One  of  the  most  interesting  issues  of 
the  last  month  is  the  March  General 
Electric  Review,  which  contains  a  number 
of  articles  on  illumination.  There  are 
three  sections  devoted  respectively  to 
Light,  Lamps  and  Illumination,  apart 
from  other  matter  dealing  with  dis- 
tribution problems.  Street  lighting 
receive  special  attention.  Dr.  Bell 
comments  on  the  increasing  use  of  small 
units  at  frequent  intervals,  and  the 
future     of     the      half-watt      lamp. 

W.  C.  Allen  describes  a  highly 
decorative  street  lighting  installation 
comprising  massive  diffusing  globes  on 
pillars,  and  W.  DA.  Ryan  contributes 
a  fully  illustrated  article  on  spectacular 
lighting,  containing  night  photographs 
showing  the  illumination  of  the  Niagara 
Falls,  the  Singer  tower  and  other  well- 
known  effects. 

A  recent  issue  of  the  Journal  of 
Electricity,  Power  and  Gas  (February 
21st)  raises  a  distinctly  new  point — 
the  practicability  of  indirect  lighting- 
out  of  doors.  Naturally  in  such  cases 
some  form  of  artificial  "  ceiling  "'  must 
be  provided,  e.g.,  either  there  must  be 
an  extended  light  surface  above  the 
lamp  or  use  must  be  made  of  the 
exteriors  of  buildings.  It  appears  that 
this  principle  is  to  be  extensively  used 
in  the  coming  San  Francisco  Exposition, 
in  the  form  of  illuminated  banners,    &c. 

While  referring  to  spectacular  lighting 
reference  should  be  made  to  the  interest- 
ing article  by  Stumcke  (E.T.Z.,  Jan.  29th) 
tracing  the  historical  development  of 
stage  lighting  in  Germany  from  the  old 
days  when  candles  were  employed. 
Reference  is  made  to  the  comments  of 
Lavoisier  and  other  enlightened  savants 
all  of  whom  agreed  as  to  thf:  cardinal 
principle  of  screening  the  lights  from 
the  spectators  and  directing  the  rays 
on    the    stage  ;     yet    it    appears    that    in 


the  early  days  of  theatre  lighting  this 
practice  was  by  no  means  universallv 
followed. 

W.  Voege  (E.T.Z.,  Feb.  19th)  des- 
cribes a  series  of  tests  on  the  "  Marmor- 
licht/'  He  gives  the  results  of  detailed 
experiments  on  appliances  made  of 
marble,  and  contends  that  the  absorption 
of  this  material  is  considerably  less  than 
can  be  secured  by  the  use  of  ordinary 
white  glass. 

Turning  to  more  scientific  articles  we 
may  note  Teichmullers  contribution 
on  the  nomenclature  of  illumination  and 
the  flux  of  light  (J.f.G.,  Feb.  28th) 
and  the  articles  by  Rolph  and  Jackson 
on  the  applications  of  spacing  rules 
in  practical  lighting  installations.  "  S." 
(J.G.L.,  Feb.  21st)  endeavours  to  show 
that  the  majority  of  problems  can  be 
solved  by  the  use  of  several  compara- 
tively  simple   formulae. 

Norden,  in  a  recent  paper  before  the 
German  Illuminating  Engineering  Society 
again  discusses  the  best  methods  of 
expressing  diffusion  of  light  and  shadow 
in  numerical  terms  (Z./.B..  Feb.  28th). 


ELECTRIC    LIGHTING. 

Here  again  reference  may  be  made  to 
the  March  issue  of  the  General  Electric 
Review,  where  there  are  a  number  of 
articles   bearing  on  the  half-watt  lamp. 

Mongini  (Z./.B.,  Feb.  20th)  gives  the 
results  of  some  tests  on  lamps  run  on 
A.C.  and  D.C.  circuits,  some  at  normal 
voltage,  others  overrun.  It  appears 
that  no  distinct  difference  can  be  noted 
in  the  behaviour  in  the  two  cases. 

Greinacher  (E.T.Z..  March  5th) 
describes  a  new  form  of  glow  lamp 
depending  on  a  spark-discharge  between 
platinum  electrodes.  It  appears  that 
with  about  500  volts  quite  a  considerable 
candle-power    can    be    obtained    in    tins 
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way.  Fur  example,  one  lamp  consuming 
90  watts  gave  about  50  candle-power. 
Tin-  author  thinks  it  i>  possible  that 
by  using  i">t  issium  electrode-  in  helium 
as  low  a  voltage  as  100  might  be 
used. 

■  'i.\'  db  Z.f.B.,  Feb.  20th)  gives  Borne 
further  particulars  of  the  Neon  tube. 
It  is  claimed  that  under  the  best  i 
ditions  0*5  watts  per  h.k.  can  be  obtained. 
The  author  also  describes  the  use  of  a 
idiary  tube  containing  mercury  so 
that  the  combination  of  the  two  lights 
will  give  an  approximately  whit*-  light. 

GAS,  OIL,  ACETYLENE    LIGHTING,   &C. 

Bode  in  a  recent  paper  before  the 
.in  Illuminating  Engineering  So  iety 
traces  the  development  of  the  incan- 
descent gas  light  and  < '.  Killing  [J.f.G., 
Feb.  I  Oth)  describes  in  detail  a  uew  form 
of  inverted  burnt  r  lamp  which  ig  -aid  to 
very  efficient   results.     Accordii 


the  figures   quoted   about    "'7  litres  per 
Hefner  (approx.  ->2  c.p.  per  cub.  ft 
claimed. 

Apart  from  a  very  fully  illustrated 
article  by  F.  H.  Gilpin  on  automatic 
and  distance  lighters  (Am.  Gaslight  Jour., 
Feb.  -'-'rd)  the  chief  item  of  interest  in 
American  papers  is  the  Report  <>!'  the 
<  ommittee  of  the  <  fas  Institute  on  Indoor 
Lighting  [ibid.,  March  Oth).  This  con- 
tains a  great  many  sound  recommenda- 
tions t<>  gas  canvassers,  the  iUuraination 
data  for  various  lamps  being  compn 
into  a  small  space  and  issued  in  a  readily 
intelligible  form.  Special  reference  La 
made  to  the  value  to  canvassers  of 
photographs   of    lighting   installations. 

Finally,    we    may    note    the    editorial 
in   the  J  Gaslight  ng   in    w  hich 

it  is  suggested  that  the  present  transition 
period,  when  both  a  calorific  and  an 
illuminating  test  are  imposed,  might 
now  come  t<>  an  end  and  that  only  a 
caloritii-  test  should  be  \\~-><\  in  futi 


List   of   References:- 


Illumination    and    Photometry. 

.  P.N.     Decorative  Periods  apphed  to  Lighting  Fixture  I  r.  of  Electricity,  Power 

and  Gas,  Jan.  3 
Editorial,     rleterochromatic  Pbotometry*(2?fee.  Rev.  and  H  March  14th). 

<ilin~ki.  1).  V.     Rechnerische  Ennittluiig  der  sparaamsten  Beleuchtun|  Lieht- 

'  .  T.  '/...  Jan.  28th). 
•II.  J.  G.     Planning  Light  tnstallatii 
Klebert.     Licbtfeuer  fui  den  See  and  Luftverkehr  (L.  u.  L.,  March  12th  j    /..;./:.    Feb.  28 

On  the  Solution  of  Lighting  Problems  [J.O.  I...  Feb.  21 
Morden,  K.     DiflFuaion  dei    Beleuchtung  (Z.  f.  !  3th). 

Rolph,  T.  \V.     Spacing  oi  Light  Unil  I  Electricity    P  Gas,  J   a.  loth). 

iki .  II.     Lichl  uud  Schaubuhne  [Z.  Oth). 

I-  i  ohmuller,  .I.     Beleuchtung  und  Lichtatromdichte  (J.  28th). 

M  trmorlichl  (E    I .  '/.  .  !'•  b.  19th). 
Way,  8.  B.     Elements  of  a  Streetlighting  Contract  i /.'/'■  ■     '  ■■  .  Feb.  21st). 

X' ■«  Lighting  System  on  the  Pennsylvani      i  II  *   Id,  Feb.  28th). 

■  Intdoor  I ndirei  t  Lighting  :     i.  2] it 

and  Blendung  (L.  it.  /.  .  Feb.  12th). 
Method  ol    Flicker  in    Beteroohromatic   Photometry  [Else.  Rev.  ami   W  r  stern 
El*  Feb.  21st). 

The  General  Eh   '       /.'■  >.'■  n   5Tork    For  March  I  contains 

-  i*-l.-  on  Light  (Section  I.)  and  lUun  Section  l\.): — 

Light  (Section  I 

Light  (W.  I:.  Whitney)    The  Problem  of  Light  Production  (E.  P    Hyd<  |     Efficiencj 
>.f   Qluminauta    C.    P    Steinmetz      Modern  Theoriea  of   Light   (8.    Duahman) — The 
Sped  rosoope  I  Elihu  Thomson  . 
Illumination  (Section   IV.): — 

Present  Tendencies  in  Streetlighting  (L  BeD       \  N   table  Development  in  Ornamental 
Street  Lighting  (W.  C.  Allen)     \  Modern  Arc  Lighting  Sj  tcm  (Q.  N.  Chamberlain) — 
Somi  Special  Fields  ot  Inoandeacent  Lighting  (G.  H.  Sticknej       [nterioi  Illumination 
L    I..    Powell)-  Illumination    and    Art    (S     Luckjeah]     S  ir    Illumination 

(W.  I»A.  Ryan). 
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Electric  Lighting. 

Claude,  G.     Beleuchtung  mit  Neonrohren  (Z.f.  B.,  Feb.  20th). 

Greinacher,  H.     Ueber  eine  neue  Gliihlampe  (E.  T.  Z.,  March  oth). 

Mongini,  G.     Untersuchungen  an  Metallfadenlampcn  (Z.f.B.,  Feb.  20th). 

Die  Entwicklung  der  elektrischen  Strassenbeleuchtung  (./.  G.  L.,  March  14th). 
The  General  Electric  Review  (New  York)  for  March  contains  the  following  articles  on  Lamp* 

(Section  III.)  : — 

Lamps  (Section  III.)  : — 

The  Immediate  Future  of  the  Half- Watt  Lamp  (L.  A.  Hawkins)— The  Quartz  Mercurv 
Lamp  (E.  Weintraub)— The  Manufacture  of  Drawn  Wire  Tungsten  Lamps  (J.  W. 
Howell) — Characteristics  of  Mazda  Lamps  (E.  J.  Edwards) — Influence  of  Research 
on  the  Manufacture  of  Incandescent  Lamps  (J.  E.  Randall) — Field  of  the  Gas-filled 
Mazda  Lamp  (S.  H.  Blake) — Improvements  in  the  Magnetite  Arc  (C.  A.  B.  Halvorsen) 
— The  Flicker  of  Incandescent  Lamps  on  A.C.  Circuits  and  Stroboscopic  Effects  (I. 
Langmuir). 

Gas,  Oil,  Acetylene  Lighting,  &c. 

Bode.     Entwicklung  des  Gasgliihlichtes  (Z.f.  B.,  Feb.  28th  ;  L.  v.  L.,  Jan.  29th) 
Editorial.     The  Future  of  the  Lighting  Trade  (G.   W„  March  7th). 

The  Calorific  Standard  (./.  G.  L.,  Feb.  10th). 
Gilpin,  F.  J.     Automatic  and  Distance  Gaslighters  (Am.  Gaslight  Jour.,  Feb.  23rd) 
Haber,  F.     Rare  Earths  and  Gaslighting  (J.  G.  L.,  Feb.  10th).  ' 
Killing,  C.     Ueber  eine  neue  sehr  okonomische  Gasgliihlicht-Hangelampe  (J.f.  G.,  March  7th). 

Report  of  the  Committee  on  Indoor  Lighting  (Am.  Gaslight  Jour.,  March  9th). 

High  Pressure  Lighting  in  Manchester  (G.  11'.,  March  7th). 


CONTRACTIONS    USED 


E.  T.  Z.—Elektrotcchnischr  Zeitschrift. 
•T.  f.  G. — Journal  fur  Gasbeleuchtung. 
J.  G.  L. — Journal  of  Gaslighting. 


G.  W.—Gas  World. 

L.  u.  L.  —Licht  und  Lampe. 

Z.f.  B. — Zeitschrift  fur  Behuchtungsivestn. 


SHOP    LIGHTING    by 


OSRAMS 


The  accompanying  illus- 
tration, reproduced  from 
a  photograph  taken  en- 
tirely by  the  light  of 
the  lamps,  shows  the 
excellent  distribution  of 
light  obtained  from 
Osram  Half-watt  lamps 
at  Messrs.  Harrod's  prem- 
ises, Brompton  Road.S.W. 

The    lamps   are   fitted    in 

"Equiluxo"    glassware 

spheres. 

Full   particulars   and    prhes 
past  free  on    reque.  '. 

THE 

General  Electric  Co., 

Ltd, 
Head  Office  : 

67,  Queen  Victoria  Street, 

London,  E.C.  View  of  one  or  the  Counters  at  Messrs.  Harrods. 
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TRADE     TOPICS 
AND     INDUSTRIAL     SECTION. 


(At  t lie  request  of  many  of  '>ur  readea  wt  hats  extended  t in-  ape  ■  'Ir.i'le 

Nott«.  and  an  open  tr,  receive  fur  pobUeation  particulars  "f  new  development!  In  laaspa, 
BxUiiea,  :t ti«i  .ill  kni.i>i  ..f  appatatai  no— wted  with  UtemtnattoB. 

ntents  of  1 1,.  —  p  i .-.  -  la  ■  Men  is  JMrluilcil  information  supplied  by  the  BiakeiB, 
will,  it  i>  boped.  serve  as  a  guide  n.  recent  commercial  developments,  and  we  welcome 
the  reeefpi  of  all  bona  p<t'-  information  relating  thereto.] 


LIGHTING   OF  A  MINIATURE   PANORAMA   AT  AN  EXHIBITION. 


•*»■■ 

VkmWBSLrt,, 


/' 


The  above  illustration  shows  an  inter- 
esting miniature  I  i  lt  1  it  i  mr  installation 
undertaken  by  The  Benjamin  Electric 
Co.  .it  .i   London  Exhibition. 

The  scene  Bhowa  troops  assembling  in  a 
mountainous  district.  It  is  lighted  by 
lamps  in  Benjamin  reflectors,  which  are 
concealed  above.  The  installation  is 
made  interesting  by  the  fad  thai  the 
ceiling   slopes    steeply    upwards    towards 


the  bach  of  the  picture,  and  the  lights 
there  are  consequently  much  higher  than 
those  in  the  foreground.  In  order  to 
meet  tins  point  "  K  reflectors  an  used 
in  the  foreground,  "I  "  reflectors  in  the 
middle  distance,  and  F  reflectors 
.it  the  back.  The  proper  spacing  is 
adopted  in  each  case,  and  the  illumina* 
Hon  all  over  was  found  to  be  extremely 
even. 


ROYAL    EDISWAN    LAMPS,   etc. 

Our  attention  is  drawn  to  several  items 
concerning  Ediswan  lamps.  We  note 
Hint  the  India  Office  has  accepted  ■ 
tender  from  the  company,  and  thai  on 
one  of  the  Northern  Railways  s  signal 
lamp  (carbon  filament  |  has  achieved  what 
appears  to  be  a  record  by  burning  for  no 
I.  ~v  tli. iii  22,007  hours. 

We  have  ak^  to  acknowledge  the  receipt 
of  the  I'.i'isw  w  abridged  catalogue, 
which,  although  curtailed,  contains  par- 
ticulars of  quite  a  miscellaneous  vanetj 
of  glassware.     We  notice  thai  the  latest 

Balf-watl     '    fittings    are    included    and 


that    the    new    "UHralux"  white    glass 
reflectors  are  listed. 

ARTIFICIAL     DAYLIGHT. 
At   a  meeting  of  the  Society  of  1 1 
and  Colonristfl  on  March  26th  (see  p.  210  , 
the   lecturer  showed  a   variety  of  lamps 
designed  to  furnish  "artificial  daylight" 
.wi>i   therefore  adapted  to   the   n«  as  of 
trades  where  accurate  colour-matching  is 
attempted.       Thes  •     included     cabinets 
fitted  with  the   Benjamin  unit,  and  tii<- 
Siem<  ■       ■■  \  erii  o"    in<  andescenl     I 
and  the  M  <  !bltru  "  and  other  arc  lam]  i 
exhibited  by  the  Union  Electric  Go. 
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HOLOPHANE    GLOBES    ILLUMINATING    A    PUBLIC    STATUE: 


The  adjacent  illustration  shows  a  statue 
of  Michael  Arthur,  the  first  Baron  Burton 
and  Lord  Mayor  of  this  City.  Immedi- 
ately under  the  ledge  four  Holophane 
globes  have  been  mounted.  These  serve 
to  illuminate  the  light  surface  of  the 
pedestal  and  the  inscription,  making  the 
memorial  easily  visible  by  night.  Each  of 
these  globes  carries  a  100-watt  lamp. 

Before  this  artificial  illumination  was 
provided  the  statue  was  frequently  a 
source  of  danger  on  dark  and  foggy 
nights,  being  right  in  the  centre  of  the 
road.  But  it  has  now  bceome  quite  a 
prominent  feature  in  the  street,  and  its 
presence  is  readily  recognised  at  a 
distance. 

In  a  paper  recently  read  before  the 
London  Society  it  was  claimed  that 
memorials  in  our  great  cities  ought  to 
be  illuminated,  and  they  sbo\dd  be 
"  memorials  by  night  as  well  as  by 
day."  Here  surely  we  have  an  illustra- 
tion in  point. 


Statue  of  the  first  Lord  Mayor,  Burton-on- 
Trcnt.  Note  the  lamps  in  Holophane  globes 
used  to  illuminate  inscription  and  base  of 

statue. 
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ARTISTIC  GAS  LIGHTING  FITTINGS. 

At  the  half-yearly  meeting  of  the  South 
Metropolitan  Gas  Co.,  the  Chairman,  Dr. 
<  .  Carpenter,  had  something  to  Bay  on 
the  importance  to  the  industry  of  artistic 
<ras  fittings.  We  take  bom  the  Co- 
partnership Journal  the  following  refer- 
ence to  his  remarks  <»n  tlii-  occasion  : — 

"We  were  laughed  at  when  we  firsl 
went  into  the  market  for  artistic  ■_';!> 
fitting-  'Who  wants  them  !  we  were 
asked.  Mainly  upon  <>ur  initiative,  an 
enormous  business  in  them  has  now 
sprung  up,  tin-  benefit  <>t"  which  is  being 
felt  by  other  companies  as  well  as  bj 
ourselves.  But  the  greatest  advance 
has  been  by  the  so-called  '  .Metro  '  burner. 
We  have  now  more  than  100,000 
of  them  in  use;  their  rate  of  adoption 
being  re, illy  governed  by  our  ability  to 
keep  going  with  the  Bupply.     We  have 


said  good-bye  to  the  day  when  our  interest 
in  our  consumers  finished  with  giving  them 
a  supply  of  gas  at  the  outlet  of  their  meters. 
We  are  continually  at  work  in  our 
laboratories  seeking  for  the  best  devices 
to  satisfy  the  consumers'  needs,  and  tlien. 
with  the  manufacturing  aid-  of  an  open 
market,  ensuring  that  the  appliances  an 
available  for  everyday  life  and  use. 
These  productions  of  ours  have  won  pi  aise 
and  approval  from  the  heads  of  gas 
undertakings  all  over  the  Kingdom  ;  and 
they  have  even  been  echoed  from  th< 
Continent.  Our  exhibit  at  the  Ideal 
Home  Exhibition  at  Olympis  last  year 
was  a  revelation  to  many  as  to  the  possi- 
bilities of  <:«8  for.  above  all.  pleasing  and 
artistic  lighting." 

We  have  always  believed  that  there  was 
an  important  field  for  enterprise  in  this 
direction  and  feel  Bure  that  Dr.  Carpenter's 
comments  will  be  appreciated  by  many  in 
the  eras  industry. 


MAZDA      LAMPS      FOR      TEXTILE 
FACTORIES. 

'I'm:  two  illustrations  used  on  page  217 
in  this  number  were  taken  from  InduftU  ltd 

Lighting,  the  well-known   1 klet    issued 

by  the  British  Thomson-Houston  Co. 
It  is  Rtated  that  the  improved  illurnina- 
t  ion  in  this  instance  was  secured  by 
using  Mazda  lamps  and  Mazdalux  angle 
reflectors.  The  booklet  contains  photo- 
graphs ■  •!'  many  other  Ii.T.H.  installa- 
t  ion-  in   text  ile  mill.-. 

In  the  literature  sent  us  this  week  bj 
the  company  we  notice  particularly  seme 
floor  and  table  indirect  lighting  unit-, 
.i  novel  lighting  device  which  is  not 
much  known  in  tin-  country  at  present, 
end  on  which  we  hope  t"  -■>>  something 
in  ;i  coming  issu< . 


IMPROVED       LIGHTING       IN       ST. 
PANCRAS. 

Tu i:  St.  Panci  l lorough  <  louncil  have 
already  installed  s  number  of  10-ampere 
Angola     magazini      arc     lamps,     giving 

between    3000  8Jld     I  <  >l  HI  e.  p. .   i  II    t  he    I  ".  1 1  - 1  <  •  1 1 

Road.  This  compares  with  100  c.p. 
\  ielded  by  the  ..id  lamps,  so  that  the 
illumination  lias  been  increased  approxi- 
mately  ten    time-. 

Similar  lump-  have  been  erected  by  the 
St.  Pancras  Borough  Council  in  the 
Tottenham  (  burl  Road,  Hampsto  ol  Road 
and  I  amden  Road. 


ELECTRICAL     TRADES     BENEVOLENT 
INSTITUTION. 

Festival  Dtnnkb,  Mabcb  2.")Th. 

'Iiii  Annual  Dinner  of  the  Electrical 
Trades  Benevolent  Institution  took  plao 
on  March  25th,  .Mr.  H.  Hirst  presiding. 
There  was  a  large  gathering  and  ;i  numbei 
ol  entertaining  speeches,  one  and  all 
endorsing  the  genuineness  of  the  aim-  and 
object  -  ol  the  Institution.  In  1 1  • 
of  the  evening  £2,700  was  subscribed  ti> 
t  he  fund  a  result  which  must  I 
regarded  as  a  gratifying  I  on  of  the 

efforts  ol  the  officers  of  the  institution, 
and  especially  the  genial  and  hard- 
working Chairman  of  the  Executive 
( 'ominittee,  .Mr.  Justus  Eck. 

Tin  President  is  sir  David  Salamons. 
Under  hi-  distinguished  patronage  th« 
Institution  will  undoubtedly  make  sub- 
stantial progress,  and  win  further  well 
desen  ed  Bupport . 


\  i  obbj  i  noN.  With  reference  t<>  t he 
work  l>\  Mr.  Phillip  A.  Robson  on  School- 
Planning,  mentioned  in  our  last  issue 
ip.  L63),  we  are  asked  to  state  that  this 

Contains   about   one  hundred    illustrations. 

and    i-    published    by    Nicholson-Smith. 
No.  5,  St.  Stephen's  House,  Westmh 
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EDITORIAL. 

Railway   Carriage   Lighting. 

The  discussion  on  Railway  Carriage  Lighting  at  the  last  meeting  of  the 
Illuminating  Engineering  Society  on  April  7th,  furnished  an  interesting 
illustration  of  the  value  of  the  work  recently  undertaken  by  the  Society  in 
connection  with  the  lighting  of  schools  and  libraries.  This  work  was 
directed  largely  towards  establishing  a  standard  of  illumination  for  reading 
purposes  ;  and  as  most  people  nowadays  expect  to  read  during  a  journey  of 
any  length,  it  is  evident  that  the  similar  conclusions  might  be  applied  to 
railway  carriages  and  other  public  vehicles. 

In  investigating  this  problem  the  same  procedure  was  followed  as  in 
other  cases.  Through  the  courtesy  of  the  engineers  of  a  number  of  different 
railways  measurements  were  made  by  Mr.  Dow  in  a  series  of  typical  railway 
carriages.  It  would  appear  from  these  tests  that  the  desirable  minimum 
reading  illumination  could  t  e  obtained  without  difficulty  in  a  modern  well- 
lighted  compartment.  We  thus  find  that  the  recommendation  one  would 
be  disposed  to  make  on  theoretical  grounds  is  shown  by  practical  experience 
to  be  easily  complied  with. 
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The  question  has  been  raised  whether,  after  all,  the  main  purpose  of 
carriage  lighting  should  be  to  enable  people  to  read.  There  are  some  who 
do  not  wish  to  do  so  and  who  complain  of  over-brilliant  lighting.  But  we 
think  that  this  view  will,  on  analysis,  prove  to  be  founded  on  an  objection 
to  glare,  rather  than  to  the  intensity  of  illumination.  If  the  lights  were 
properly  shielded  from  the  eyes  few  people  would  be  found  to  complain  of 
excess  of  illumination  on  the  printed  p;i 

Another  point  on  which  stress  was  laid  in  this  discussion  was  the  flickering 
of  lights  and  the  effect  of  vibration.  The  shaking  of  a  book  or  newspaper 
makes  it  difficult  to  read  in  many  tramcars  and  buses,  &c,  and  even  in  some 
railway  carriages.  Nevertheless,  very  considerable  progress  towards  smooth 
running  has  been  made  in  recent  years,  and  on  long-distance  journeys 
there  is  not  a  great  deal  to  complain  of  in  this  respect. 

A  third  point  is  the  desirability  of  using  better  methods  of  shading 
the  lamps.  Several  speakers  urged  that  long  rows  of  bare  filaments,  met 
with  particularly  in  tubes  and  tramcars,  are  very  trying  to  the  eyes.  We 
are  glad  to  see  that  on  some  of  the  most  up-to-date  railways,  improvements 
in  this  respect  are  now  being  made,  and  we  feel  sure  that  as  tin.  in  the 

value  of  proper  shading,  both  from  the  economic  standpoint   and  with  a 
view  to  the  comfort  of  passengers,  will  be  more  fully  appreciated. 

The  conclusion  to  which  one  is  driven  by  these  discussions  is  the  need 
for  a  special  illuminating  engineering  department  on  a  railway  of  any  size. 
Under  the  present  system  there  is  no  opportunity  for  specialisation, 
and  one  would  imagine  that  much  valuable  experience  acquired  in 
some  departments  is  not  utilised  in  others.  If  all  the  lighting  were 
considered  by  one  expert,  whose  duty  it  was  to  keep  the  company 
informed  of  all  the  latest  developments  in  this  section,  much  good  would 
ensue  ;  and  it  cannot  be  doubted  that  this  O  lurse,  besides  leading  to  impr<  ive- 
mentsin  illumination,  would  often  enable  substantial  economies  to  be  made. 

It  is  difficult  to  over-estimate  the  importance  attached  to  the  lighting 
of  vehicles  by  the  public.  The  many  comments  in  the  daily  press  on  the 
recent  meeting  of  the  Illuminating  Engineering  So<  iety  show  that  thi>  is  a 
subject  of  special  interest.  The  hope  is  expressed  in  several  quarters  that 
the  Society  would  keep  the  matter  to  the  front  and  steadily  exert  its  influence 
in  favour  of  better  illumination,  and  this  will  doubtless  be  done. 

Illuminating   Engineering    Calculations. 

In  this  number  we  publish  the  discussion  of  Mr.  Clinton's  paper  on  the 
above  subjeel  re.nl  before  the  Illuminating  Engineering  Society  on  March 
17th.  We  commented  on  the  paper  in  our  lasl  issue,  bul  there  are  several 
points  thai  have  been  raised  in  the  discussion,  and  in  the  technical  pres-~, 
since  the  date  of  the  paper  on  which  something  furthei  may  be  said. 

In  the  first  place  we  should  like  to  point  OUl  that  because  Mr.  (lint  on  has 
worked  out  his  results  with  exceptional  care,  it  does  not  follow  that  such 
detailed  calculations  would  always  be  necessary  in  practice.  The  objet  1  ol 
the  piper  was  to  show  thai  it  is  practicable  to  predetermine  illumination 
with  sufficient  accuracy  ;  it  was  therefore  obviously  desirable  to  take  every 
precaution,  and  to  allow  for  .ill  the  various  factors,  so  that  the  results  might 
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be  expected  to  come  out  as  closely  as  possible.  In  practice,  no  doubt,  one 
might  often  be  content  with  "  short  cuts"  and  with  a  more  approximate 
order  of  accuracy.  But  this  in  no  way  detracts  from  the  value  of  exact 
calculations  in  this  particular  case. 

For  until  accurate  researches  of  this  kind  have  been  made  it  is  difficult 
to  trace  the  very  various  sources  of  uncertainty  and  ascertain  how  near  one 
can  really  expect  to  predict  results.  Once  this  preliminary  work  has  been 
done  it  becomes  much  easier  to  make  short  cuts  in  practice,  with  a  know- 
ledge of  the  probable  error  which  these  approximations  will  introduce. 

Again,  we  are  of  course  prepared  to  admit  that  the  numerical  value  of 
the  illumination  provided,  although  a  most  important  factor  in  the  success 
of  an  installation,  is  not  the  only  element  to  be  considered.  The  physician 
recognises  the  value  of  the  clinical  thermometer  ;  but  he  does  not  expect 
the  instrument  to  tell  him  whether  the  patient  is  suffering  from  influenza, 
smallpox,  or  appendicitis.  He  requires  other  information,  although  he 
knows  that  the  reading  of  the  thermometer,  properly  interpreted,  is  sufficient 
indication  that  something  is  wrong.  Similarly  the  illuminating  engineer 
must  naturally  consider  many  other  factors  besides  the  actual  intensity 
of  illumination  provided  ;  and  yet  this  still  remains  a  vital  point,  particularly 
in  connection  with  industrial  lighting. 

This  analogy  may  be  carried  a  little  further.  The  illuminating  engineer 
may  be  compared  to  the  physician,  the  public  to  the  patient,  and  the 
manufacturer  of  lighting  appliances  to  the  chemist  responsible  for  making  up 
the  doctor's  prescriptions.  It  has  long  been  recognised  in  the  medical  pro- 
fessions that  prescriptions  should  be  made  up  in  an  accurate  and  responsible 
manner.  Unless  both  the  physician's  prescription  and  the  material  supplied 
by  the  chemist  in  accordance  therewith  are  correct,  the  patient  is  not  likely  to 
benefit.  At  the  present  time  wise  people  take  their  prescription  to  a  qualified 
chemist  and  not  to  a  quack.  Similarly  it  is  of  vital  importance  to  the  lighting 
industry  that  the  particulars  furnished  by  manufacturers  about  their  lighting 
units  should  be  exact,  so  that  those  who  make  use  of  them  may  have  confi- 
dence that  a  lamp  or  reflector  will  do  what  it  is  stated  to  do.  Irresponsible 
figures,  which  may  be  likened  to  quack  prescriptions,  should  be  discouraged. 

One  of  the  chief  conclusions  to  be  drawn  from  the  paper,  therefore,  is 
the  importance  to  manufacturers  of  being  in  a  position  to  furnish  polar 
curves  and  all  needful  data  about  their  units.  Most  of  the  big  manufacturers 
are  now  equipping  laboratories  in  which  such  data  can  be  obtained,  and  a 
practice  is  being  made  of  applying  to  the  National  Physical  Laboratory  for 
certificates  when  a  high  degree  of  responsibility  and  accuracy  is  to  be 
attached  to  the  results  presented.  In  this  way  they  can  secure  results 
backed  by  the  hall  mark  of  a  genuine  and  recognised  impartial  authority. 
It  is  clearly  essential  that  work  of  this  kind  should  be  carefully  carried  out, 
and  that  any  data  which  are  put  forward  as  representing  the  result  of  an 
impartial  outside  test  should  bear  the  closest  scrutiny. 

The  equipment  and  maintenance  of  a  modern  photometric  laboratory 
is  an  expensive  matter,  not  to  be  lightly  undertaken.  Work  carried  out 
with  an  inferior  and  incomplete  equipment  would  never  receive  wide 
recognition,  and  any  attempt  to  assume  responsibilities  such  as  those 
referred  to  above,  without  the  truly  impartial  and  authoritative  position 
which  alone  can  justify  them,  would  never  command  the  respect  of  lighting 
industry  and  would  be  foredoomed  to  failure. 
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Public  Lighting  in  Glasgow. 

In  a  recent  number  of  the  Glasgow  Herald  reference  is  made  to  an  inter- 
esting development  in  the  city's  lighting.  Hitherto  there  has  been  a  rather 
anomalous  distinction  between  the  lighting  of  so-called  public  streets  and 
"  private  "  streets,  closes,  &c,  the  illumination  of  which  was  imposed  on 
private  owners  of  property,  a  curious  echo  of  the  days  when  there  was  no 
public  lighting,  and  each  householder  was  compelled  to  hang  up  a  lantern 
outside  his  premises. 

The  system  may  have  answered  fairly  well  in  the  vear  from  which 
the  regulation  dates,  1866,  when  the  city  only  spent  £26,000  on  public 
lighting  ;  but  it  is  quite  out  of  place  to-day,  when  the  lighting  of  Glasgow 
costs  no  less  than  £136,000.  For  to-day  there  are  not,  strictly  speaking, 
any  "private"  streets;  the  public  uses  freely  the  places  so  described. 
It  is  calculated  that  at  least  900,000  citizens  make  use  of  one  "  common 
stair  "  in  entering  their  homes  in  the  course  of  the  war.  It  is  common  know- 
ledge that  such  places  as  are  left  to  private  enterprise  are  almost  invariably 
badly  lighted.  The  private  person  grudges,  or  at  anv  rate  is  too  busy  to 
supervise,  proper  lighting  outside  his  home,  and  "  it  is  a  familiar  fact,"  says 
the  Glasgow  Herald,  "  that  close-lighting  is  at  its  worst  where  the  need  oi  it  is 
greatest  as  an  ally  to  good  order,  public  safety,  and  public  morals." 

Accordingly  it  is  proposed  to  take  over  all  such  lighting  and  for  the 
Corporation  to  levy  a  rate  on  landlord  and  tenant,  ea<  h  of  whom  will  pay 
3d.  in  the  £1  and  be  freed  from  all  responsibility.  It  is  hoped  that  by 
this  means  much  friction  between  landlord  and  tenants  as  to  the  quality  and 
price  of  stair-lighting  will  be  removed. 

The  Lighting  of  Parks  and  Commons. 

In  conclusion  we  should  like  to  point  out  that  the  lighting  of  parks 
and  commons  is,  strictlv  speaking,  as  much  "  public  lighting/'  and  in  some 
respects  quite  as  needful,  as  the  lighting  of  streets  and  other  open  spaces. 

A  short  time  ago,  in  referring  to  the  "  lighting  of  London,"  we  pointed 
out  that  much  more  might  be  done  to  make  the  lighting  of  the  London 
Parks  attractive  by  night.  The  method  of  lighting  only  one  section  of  a 
public  park  causes  people  to  congregate  in  these  regions  and  leads  to  over- 
crowding. If  the  park  as  a  whole  were  lighted  a  much  larger  area  would  be 
osed  by  the  public,  who  would  derive  more  benefit  than  when  restri  ted  to  a 
small  dust-laden  an  a. 

In  the  interests  of  order,  suitable  lighting  is  also  desirable.  We  observe 
a  1  orrespondem  e  in  the  press  with  regard  to  the  supervision  of  Hampsti  ad 
Heath,  and  we  imagine  the  conditions  on  many  ol  the  commons  in  London 
County  would  be  very  similar.  It  is  suggested  thai  some  form  ol  supervision 
i-  necessary  in  these  places  by  night.  We  would  suggest  that  by  far  the 
best  policeman  in  such  cases  is  abundance  of  illumination,  it  is  the  darkness 
thai  encourages  wrong  doing.  If  these  places  wer<  adequately  lighted  the 
possibilities  of  evil  would  be  greatly  diminished,  and  the  work  oi  those 
responsible  for  law  and  order  much  simplified.  It  may  be  suggested  that 
the  experiment  of  providing  more  general  illumination  should  be  tried  first 
in  some  «>f  the  larger  parks.  We  feel  sure  that  the  good  result-  secun  d  will 
lead  to  a  general  improve  ment  in  park  lighting. 

Leon  Gastes. 
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The  Illuminating  Engineering  Society  is  not,  as  a  body,  responsible 
for  the  opinions  expressed  by  individual  authors  or  speakers. 


A    COMPARISON    OF    ESTIMATED    AND    OBSERVED 

VALUES    OF    ILLUMINATION   IN   SOME 

LIGHTING    INSTALLATIONS 


(Discussion  of  a  paper  by  Me.  W.  C.  Clinton,  B.Sc,  read  at  a  Meeting 
of  the  Illuminating  Engineering  Society  held  at  the  House  of  the 
Royal  Society  of  Arts  (John  Street,  Adelphi,  London,  W.C.),  at  8  p.m. 
on  Tuesday,  March  1  7th,  1  91  4 ;    see  pp.  1  89-21  5  in  last  issue.) 


Mr.  A.  P.  Trotter  said  this  was  the 
first  paper  that  the  Society  had  received 
on  the  calculations  of  actual  examples  of 
illumination  of  this  kind.  He  would 
like  to  ask  Mr.  Clinton  whether  he  found 
any  difficulty  in  the  practical  use  of  the 
Kennelly  curve.  This  curve  had  to  be 
built  up  from  point  to  point,  and  the 
lower  part  of  it  was  comparatively 
unimportant,  in  the  sense  that  the 
light  was  falling  upon  a  small  area  of  the 
floor  of  each  zone,  but  as  one  crept  up 
the  hemisphere  more  important  zones 
were  reached,  and  if  the  drawing  was  not 
rather  carefully  made,  there  might  be  a 
cumulative  error.  It  had  always  seemed 
to  him  that  the  Russell  modification  of 
the  Rousseau  curve,  where  a  very  few 
points  sufficed,  gave  a  more  definite 
value,  and  it  could  be  stopped  at  any 
point  at  will.  It  was  not  necessary  to 
draw  the  curve,  but  only  to  take  the  mean 
of  the  radial  values  at  the  Russell  points. 


The  question  of  reflection  was  of 
great  importance,  and  he  would  like  to 
ask  the  author  whether  the  reflection 
coefficient  of  which  he  spoke  was  the 
summation  of  the  repeated  reflections,  or 
whether  it  was  the  simple  coefficient 
of  the  surface  of  the  wall  as  a  reflector. 
If  the  walls,  ceiling,  and  floor  had  a 
coefficient  of  diffused  reflection  of  0'4 
(the  value  given  by  Sumpner  for  yellow 
wall  paper,  and  clean  deal  wood),  the 
sum  of  the  repeated  reflections  would 
give  1/(1— 0  4)=1'66.  The  illumination 
would  be  66  per  cent,  higher  than  with 
direct  light  and  black  walls.  But  the 
walls  and  floor  were  not  of  the  same 
colour  as  the  ceiling.  Half  of  the  walls 
and  all  of  the  floor  might  be  considered 
black.  An  addition  of  66  per  cent, 
would  then  require  a  coefficient  of  *8 
for  the  upper  part  of  the  walls  and  for  the 
ceiling.  This  is  very  high,  and  is  that 
of  clean  white  paper. 
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It  was  most  important  that  we  should 
be  able  to  get  the  true  data  in  these 
cases,  to  work  backwards,  and  to  predict, 
as  had  been  done  in  the  paper,  from 
those  data  the  lamps  to  be  used,  and  the 
result  which  would  be  found.  The 
concordance  between  the  calculated  and 
observed  results  reflected  extreme  credit 
on  Mr.  Clinton,  and  demonstrated  the 
very  satisfactory  stage  at  which  illuminat- 
ing engineering  had  arrived. 

The  lighting  of  the  Lecture  Theatre 
of  the  Institution  of  Civil  Engineers 
offers  a  good  example  for  calculation. 
The  photograph,  which  was  taken  at 
night  by  Mr.  V.  II.  Mackinncv.  is  repro- 
duced by  permission  of  the  Secretary  of 
the  Institution.  The  Bystem  is  -inula:-  to 
that  used  at  the  Institution  of  Electrical 
Engineers,  but  the  general  effect  is  better 
because  the  brightness  of  the  cove  is 
mor3  intense.  Tin-  white  ceiling  con- 
tributes by  secondary  reflection,  though 
this  and  the  light  received  from  mercury 
arcs  above  the  dome,  is  a  good  deal  less 
than  is  BUggested  by  the  photograph. 

The  illumination  at  the  level  of  the 
table  was  from  1*9  to  2  foot-candles,  and 
the  brightness  of  the  cove  measured  by 
a  lumeter  was  between  20  and  25  foot- 
candles.  That  is  to  say,  it  was  equal  to 
the  brightness  of  the  standard  lumeter 
card  when  this  receives  20  to  25  foot- 
candles. 

The  Theatre  is  60  ft.  by  40  ft.  The 
height  from  the  table  to  the  middle  of 
the  cove  is  20  ft.    The  width  of  cove 

visible  is  all. mt  3  ft.  Taking  the  bright- 
a1  22  foot-candles  and  the  coefficient 
of  diffused  reflection  at  075,  then  each 
Bquare  foot  of  cove  gives  (22x"75)/»= 
candle-power  normally  Bay  15 
candles    per   foot    run.    The   long   sides 

may    be    regarded   as   filaments   of   '■ 

candle-power  each,  the  short  rides  600 
candle-power.  The  simplest  formula?  for 
finding     the     illumination     at.     say,     the 

middle  point  of  the  Theatre  is  the  one 
given  by  Fleming  in  Phil.  Mno..  Vol.  10, 
L906,  p.  212.* 
Let  AB  and  ]'>('  be  two  sides  of  the 

COVe,  and  O  the  point  at  whioh  the 
illumination  is  required. 


*  Quoted  on  p.  122  of  my  bnok  on  Illumi- 
nation, on  whieli  then  if.  by  thfl  l»y,  a  mis- 
print of  —  for  -f  in  Hyde's  fori 


AB  =  40  ft.  =  600  candles.  BC  =  60  ft. 
=  900  candles.  BD  =  20  ft.  OD  =  36. 
OB  =  41-2,  OE  =  28-28,  OF  =  36. 


=  •709  for  2  sides= 
1-42  total. 


Then  by  Fleming's  formula. 
£(Cos2^+pCot0) 
where  tp  is  the  angle  BOE  expressed  in 
radians  we  obtain  the  correcting  factor 
for  the  candle-power  of  the  filament  at 
a  distance  so  close  that  the  law  of 
squares  does  ,,,,,  hold. 

EB/EO=tan  46°  42'=815  radian. 
FB/FO=tan  29°    =506  radian. 
W-686*+(-815x-940)=-618 
375M-(-506xP8)=-838 

Illumination  =  (candles /distance9)  X 
cosine  of  angle  of  incidence. 

800     28-28      * 

502      20 

1300     36  ; 

This  accounts  for  three-quarters  of  the 
observed  illumination,  the  remainder 
being  due  to  the  secondary  reflection  from 
the  ceiling  and  to  repeated  reflection  from 
the   walls,  and  to  the   mercury  lamps. 

On  the  other  hand.  Raanming  that  three- 
quarters  of  the   illumination   is  directly 

due  to  the  cove,  this  gives   15  randies  per 

foot-run  as  a  fair  value  for  the 

a  source  of  light,  and  from  this    and  the 

observed  value  22  we  obtain  -71  as  the 
coefficient  of  diffused  reflection  of  the 
cove. 

\-     an     approximation,     consider 
(platter   of    the    theatre    OABC,    to    Scale, 

the  middle  point  being  <».  and  AH  being 

half  the  long  side  and    BC  half  the  short 
side.      Draw    the   diagonal    <>P,  and   draw 
OD  and  OB  to  the  middle  points  of   A  I'. 
and    BC.     Draw   <;F   at    right-angle 
OD.    This  represents  the  side  AB  swung 

round   to   face   0.      Similarly  draw  a   line 

through  F  at  right  angles  to  0E. 

line  <;F  BOales  27  2  ft.  and  the  other  line 
l'.i  ft.     At    15  candles  per  foot-run  I 
are  equivalent   to   Jos  and  ■!<>  cat' 
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A  view  of  the  Lecture  Theatre  of  the  Institution  of  Civil  Engineers,  London.  The 
illumination  is  derived  mainly  from  the  white  frieze  lighted  by  concealed  lights, 
and  there  aie  also  mercury  vapour  lamps  above  the  glass  in  the  central  dome. 
From  a  knowledge  of  the  dimensions  of  the  room  and  the  area  and  surface- 
brightness  of  the  illuminated  frieze  it  is  possible  to  estimate  the  illumination 
provided  at  the  level  of  the  seats  and  Council  table  (Mr.  A.  P.  Trotter). 
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The  point  at  which  the  illumination  Is  to 
be  found  is  20  ft.  below  the  cove.  From 
0  draw  an  arc  OH  of  20  ft.  radius,  and 
draw  OH  at  right-angles  to  OD.  Join 
DH,  then  DH,  which  scales  324  ft.,  is 
the  slant  height  from  the  point  D  on 
the  cove  to  point  H  20  ft.  below  it,  and 


20/32-4  is  the  cosine  of  the  angle  of 
incidence.  From  the  square  ol  the 
slant  height  and  the  cosine  we  obtain 
•240  foot-candle  for  the  illumination 
from  AB.  and  similarly  '108  from  BO 
Pom  times  the  sum  of  these  is  1-392, 
which  h  only  2  per  cent,  different  from 
the  former  result.     (Probably  a  fluke.) 

The  radius  of  the  equivalent  circle 
may  be  found  and  is  aboul  25  ft.  The 
relation  is  the  same  as  that  of  the 
magnetic  force  due  to  a  rectangular  coil 
and  to  a  circular  coil. 

Mr.   Li.on  QaSTBB  said  he  was  sun'  all 

presenl  appreciated  the  great  amount  of 

work  Mr.  Clinton  had  put  into  his  paper 
and  the  'air  with  which  his  calculations 
had  been  made. 

In  these  calculations  Mr.  Clinton  had 
preferred  to  go  righl  hack  to  first 
principles,  and  to  work  out  the  illumina- 
tion   from    a    knowledge   of   the   polar 

curves  ami  the  positions  in  which  the 
sources  were  placed.  This  was  desirable 
in  order  to  make  the  calculations  of 
general  application  to  all  systems  of 
lighting. 

Manufacturers    of    lamps    and    tittitiL's. 

many  of  whom  a  few  years  ago  scarcely 

knew    what    a    polar    curve    meant,    now 

habitually    furnished    such    data    aboul 

their     units.      He     therefore     wished     to 

emphasis,,    the    importance    of    having 

these  curves  determined   in   an  accurate 


and  responsible  manner,  so  that  those 
who  used  them  could  feel  sure  of  their 
being  quite  reliable.  He  would  also 
hat  both  the  curve  of  the  bare 
lamp  and  the  curve  of  the  lamp  in  the 
globe  or  reflector  should  be  given  ;  and 
that  the  candle-power  in  any  direction 
should  be  clearly  indicated. 

It  is  also  most  essential  that  all  such 
particulars  should  be  kept  up  to  date. 
As  new  Qluminante  come  along  the 
nature  of  the  curves  may  be  entirely 
altered. 

Mr.  Caster  exhibited  two  data  books, 
one  referring  mainly  to  electric  lighting, 
the  other  dealing  with  gas  lighting, 
prepared  by  the  two  firms  in  the  United 
States.  Tiie  good  plan  is  followed  of 
issuing  additional  sheets  from  time  to 
time  to  replace  obsolete  ones.  Such 
information  is  most  useful  to  the  con- 
tractor; without  it  he  naturally  cannot 
estimate  the  resulting  illumination  with 
any  accuracy. 

Mr.  Qaster  pointed  out  that  in  the 
various  recommendations  so  far  issued 
on  lighting  (such  as  those  of  the  Joint 
Committees  on  the  Lighting  of  Schools 
and  Libraries),  it  had  been  found  most 
desirable  to  specify  the  illumination 
required  in  numerical  terms.  No  doubt 
the  same  would  apply  to  other  branches 
of  illumination.  It  was  evident,  there- 
fore, that  manufacturers  would  find  it 
a  great  advantage  to  he  able  to  supply 
data,  enabling  the  illumination  obtained 
by  their  system  to  be  calculated  out 
beforehand  ;   SO   that    anyone    using   such 

information    could    feel    confident    what 

the  resultant  illumination  w  .  to  be. 

Moreover,  in    the    higher   branches  of 

illuminating  engineering,  where  new  and 
original   problems   had   to   be  solved  and 

previous  experience  might  not  be  much 
<»f  a  guide,  the  ability  to  calculate  out 

the  resultant  illumination  from  first 
principles  might  make  all  the  difference 
between    BUCCeSS   and    failure. 

Mr.  Gaster  referred  to  the  work  of 
Mr.  C.    B.  Clewell.  and  laid   BtreSfl  09  the 

desirability  of  maintaining  th.>  illumina- 
tion by  prompl  renewal  of  defective 
lamps  and  burners,  and  by  attention  to 

the   cleaniiiL.'   of  shades   and    reflectors   at 

frequent     intervals.     People    recognised 
the     importance     of     cleaning     wind 
which    admitted   daylight.      Why   sh 
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not  the  same  care  be  devoted  to  the 
fittings  by  which  the  artificial  light  was 
received  ? 

In  conclusion,  Mr.  Gaster  said  that  Mr. 
Clinton's  paper  would  be  read  with  much 
interest  by  many  outside  the  Society  as 
well  as  by  its  own  members,  and  he 
believed  that  in  time  to  come  it  would 
be  recognised  as  one  of  the  most  impor- 
tant contributions  yet  received. 

Mr.  John  Darch  asked  for  a  little 
more  information  about  the  Kennelly 
curve. 

With  regard  to  the  ascertained 
amount  of  illumination  falling  on  a 
surface,  he  had  nothing  to  say  against 
the  excellent  paper  presented  to  the 
meeting,  but  he  felt  that  such  a  paper 
might  lead  many  engineers  to  rely  too 
exclusively  upon  measured  illumination. 
It  was  very  important  not  to  forget  the 
effect  of  the  surroundings  upon  the 
eye.  This,  as  a  rule,  had  a  very  real 
effect  on  our  appreciation  of  any  particular 
quantity  of  illumination.  For  example, 
take  a  bench  with  a  number  of  reflectors 
upon  it,  such  as  tools  or  material ;  the 
real  appreciation  of  illumination  or,  in 
other  words,  the  amount  of  light  that 
actually  came  into  the  eye — because 
the  pupil  would  be  closed  if  there  was 
sparkling — was  of  more  importance  than 
the  actual  amount  of  light  that  was 
measured.  A  scheme  was  set  up  for 
four  or  five  or  six  foot-candles  on  a  work 
bench,  but  we  entirely  overlooked  the 
effect  of  dazzle.  The  effect  of  reflection 
from  a  dado  and  the  surroundings  might 
be  that  the  lighting  while  being  photo- 
metrically increased  would  virtually  be 
reduced  from  four  or  five  foot-candles 
to  an  effective  two  or  three. 

Mr.  J.  G.  Clark  said  that  one  of  the 
most  important  things  which  the  Society 
had  done  during  the  past  year  or  two 
was  to  specify  some  minimum  values 
for  certain  special  purposes,  and  in  this 
direction  the  work  of  Mr.  Clinton  was  a 
very  great  step  in  the  problem  of  practical 
lighting.  He  had  shown  the  relation 
between  calculated  and  observed  values 
and  had  made  it  fairly  clear  that,  if 
carefully  done,  calculation  could  help 
in    planning    an    installation.     For    his 


own  part  he  found  the  flux  method  a 
handy  one  to  arrive  at  average  illumina- 
tion. 

In  many  such  calculations  the  "  point 
to  point  "  method  was  probably  the  best, 
but  Mr.  Clinton  had  not  mentioned  a 
little  calculator  that  formed  a  ready 
means  for  arriving  at  these  values. 
There  were,  he  thought,  two  or  three 
types,  but  he  had  found  the  Macbeth 
very  handy. 

It  was  an  interesting  fact  that 
although  one  might  have  lighting  units 
with  very  different  forms  of  shade  giving 
quite  different  polar  curves,  the  resultant 
effect,  based  upon  average  illumination, 
was  remarkably  similar.  It  was  interest- 
ing to  notice  this,  because  the  problem 
might  be  regarded  in  two  ways,  first 
by  ascertaining  the  amount  of  energy, 
either  gas  or  electricity,  to  provide 
the  total  flux — that  was  based  upon  the 
average  illumination — and,  secondly,  to 
arrange  the  units  so  that  the  light  is 
distributed  in  such  a  way  that  a  large 
quantity  of  light  was  not  given  in  one 
place  and  a  small  quantity  in  another. 

One  reason,  probably,  why  the 
efficiency  did  not  vary  was  because 
we  did  not  in  many  cases  aim  at  throwing 
too  much  light  on  the  walls.  Keflecting 
shades  and  other  reflecting  surfaces  around 
the  lamps  reduced  the  importance  of  the 
walls,  so  that  even  with  a  variation  in  the 
coefficients  of  reflection  from  walls 
one  did  not  get  always  a  very  marked 
difference  in  the  average  lighting 
efficiency  on  the  working  surface.  The 
general  aim  was  to  keep  as  much  light 
as  possible  from  the  eye.  Some  time 
ago  he  started  collecting  data  for  various 
installations,  and  it  occurred  to  him 
that  it  would  be  a  good  plan  to  extend 
this  and  to  take  a  number  of  installations, 
the  data  of  which  were  known,  and 
deal  with  them  in  order  to  arrive  at  some 
sort  of  classification  which  would  give 
a  means  by  which  we  could  repeat 
results  from  known  data.  He  had  not 
yet  been  able  to  collect  very  much  data 
of  this  character  himself,  but  perhaps 
some  day  a  whole  collection  on  these 
lines  might  be  made.  He  was  struck 
by  the  high  efficiency  of  the  indirect 
installation  as  compared  with  the  direct 
as  given  in  the  paper.  His  own  experience 
shows  that  the  efficiencv  of  the  indirect 
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system  is  lower  than  the  direct  system 
to  a  greater  extent  than  was  found  by 
Mr.  Clinton. 

The  author  had  not  touched  upon 
street  lighting,  probably  because  that 
was  a  relatively  simple  problem,  there 
being  no  reflection  from  walls  to  consider. 
Reflection  from  walls  in  street  lighting 
was  varied  and  uncertain,  and  it  was 
probably  better  to  ignore  it  altogether. 
In  looking  at  the  diagram  given  by 
.Mr.  Clinton  of  the  illumination  on  a 
working  bench,  the  differences  hit  ween 
the  calculated  curve  and  the  observed 
curve  rather  suggested  that  the  polar 
curves  of  the  lamps  were  not  the  same. 
The  calculated  curve  in  the  centre  was 
appreciably  higher  than  for  the  two 
side  lamps. 

Mr.  Clinton  said  he  thought  there 
was  a  difference  in  the  distance  between 
the  lamps. 

Mr.  J.  G.  Clakk  (added)  :  Since  tin- 
date  of  the  meeting  I  have  had  an 
opportunity  of  reading  Mr.  Clinton's 
paper,  and  would  like  to  tender  a  few 
supplementary  observations  on  one  or 
two  points. 

First,  in  regard  to  bench  lighting,  of 
which  Fig.  16  in  the  paper  is  an  example. 
It  occurred  to  me  that  owing  to  the 
nearness  of  the  source  of  light  to  the 
working  surface,  namely,  the  work-bench, 
there  might  be  a  serious  deviation  from 
the  law  of  inverse  squares.  In  taking 
measurementa  for  polar  curves  it  is  usual 
to  have  a  radius,  not  leSB  than  six  feet, 
at  which  distance  it  is  believed  there  is 
no  serious  deviation   from   the  law  of  the 

point  source,  due  to  parallelism  of  tin' 
rays.     When   the   radius  is  very  short, 

however,  some  serious  deviation  might 
occur,  and  with  a  view  to  ascertaining 
if  this  is  so,  I  made  some  observations 

which    disclose    the    following    relation. 

A  unit  with  a  deep  reflecting  shade 

.similar  to  that  illustrated  by  Mr.  Clinton 

in    P'ig.    It")   was   arranged   so   thai    the 

illumination  at  two  distances,  namely, 
51  and  S3  inches  immediately  underneath, 
could  be  determined. 

The  results  show  that  if  the  illumination 
at  33  inches  is  calculated  from  the 
observed  value  at  51   inches,  the  result 


is  10*8  per  cent,  too  high.  The  actual 
readings  were  as  follows  : — 

Distance  from   Actual  read.     Calculated 
unit.  observed.  read. 

inches.         foot-candles,    foot-candles. 

51  >•; 

33  12  45  139 

This  may  explain  the  want  of  agree- 
ment between  the  calculated  and 
observed  results  shown  in  diagram  16. 
If  so,  it  is  clear  that  some  care  must  be 
exercised  in  the  use  of  polar  curves, 
especially  in  the  case  of  deeply  shaded 
light  sources  used  near  to  the  working 
surface. 

Mr.  Clinton  drew  attention  to  the 
loss  of  light  through  windows.  In  the 
case  of  the  class-room  analysed  in 
example  5,  he  records  a  "  utilisation 
factor  "'  of  only  60  per  cent.  This  would 
point  to  the  advisability  of  providing 
light  coloured  blinds  in  places  where 
the  window  area  H  rather  large. 

I  am,  however,  not  sure  that  Mr. 
Clinton's  figure  of  60  per  cent,  t mis- 
represents the  efficiency  of  the  installation. 
In  calculating  the  values  given  in 
Table  VIII.  five  positions  of  maximum 
illumination  are  averaged  with  eight 
positions  of  minimum  illumination  ;  hut 
1  think  it  is  doubtful  whether  the  average 
so  obtained,  namely,  3*7  foot-candles, 
represents  the  average  illumination  of 
the  working  surface.  If  the  illumination 
of  the  working  surface,  that  is.  the  desks, 

be   taken   as  a   criterion,   the  diversity 

coefficient  will  he  found  to  work  out  at 
less  than  two.  whereas  the  figures  in 
Table  VIII.  indicate  a  diversity  coefficient 

of  ahoiit  1">.  showing.  1  think,  that 
insufficient  and  unsuitable  points  wire 
chosen       to       accurately       deduce       the 

"  utilisation  efficiency."  A  more  detailed 
calculation  would  show  that  in  spite 
of  the  large  window  area  the  utilisation 
efficiency  would  he  higher  than  fin  per 
cent ..  for  if  *'  utilisation  "  means  anything 

it    means  the  amount    and  disposition  of 

the  light  upon  the  working  surfaces,  *nd 

in  a  class  room  this  leads  us  to  refer 
to  the  desks,  not  t.»  a  horizontal  plane 
adj. Kent  to  the  walls.  If  light  were 
required  s<>  near  the  walls  as  the  points 
\  .  .  .  II  chosen  by  Mr.  Clinton,  then  a 
rearrangement  of  the  light  sources  would 
be  advisable. 
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I  should  like  to  take  this  opportunity 
of  thanking  Mr.  Chnton  for  his  paper. 
It  is  one  which  indicates  the  extent 
to  which  theory  can  be  applied  in 
practice,  and  if  the  problems  are  viewed 
from  the  standpoint  of  practical  require- 
ments, theory  can  guide  us  to  the  most 
suitable  methods. 

Ma.  Thomas  E.  Ritchie  asked  the 
author  whether  the  coefficient  of  reflec- 
tion for  the  white  frieze  given  for  item  7 
in  the  paper  as  66  per  cent,  could  also  be 
taken  as  applying  to  the  ceiling,  which  he 
presumed  was  an  ordinary  whitewashed 
ceiling,  as  the  figure  in  question  seemed  to 
him  (the  speaker)  somewhat  high  for  the 
generality  of  ceilings  of  this  description. 

He  would  also  like  to  ask  the  author 
whether,  as  a  result  of  the  inspection  of 
the  various  saw-tooth  roofs  which  he  had 
doubtless  examined,  he  had  formed  any 
conclusion  as  to  the  coefficient  of  reflec- 
tion of  the  long  slope  of  such  roofs,  which 
was  usually  boarded,  and  was  generally 
far  from  white. 

Any  information  which  Professor 
Clinton  could  give  upon  such  points 
Would  be  of  the  greatest  value  to  those 
actually  engaged  in  the  predetermination 
of  illumination  under  the  widely  differing 
conditions  met  with  in  practice,  as  whilst 
to  all  such  the  theoretical  calculations 
were  exceedingly  interesting  and  im- 
portant, far  and  away  the  most  difficult 
problem  which  they  had  to  face  was  that 
of  determining  with  any  degree  of 
accuracy  by  what  amounts  the  value  so 
arrived  at  must  be  reduced  in  practice. 

In  the  case  of  arc  lamps  at  all  events  the 
difference  between  laboratory  tests  and 
service  conditions  were  such  as  to  prevent 
the  securing  of  a  measure  of  agreement 
between  calculated  and  observed  values 
which  could  only  be  described  as  re- 
markable in  the  extreme.  Excellent 
characteristic  agreement  could,  as  Prof. 
Clinton  had  shown  in  Fig.  25,  readily  be 
obtained,  and  the  establishment  of  that 
fact  was  he  thought  of  considerably 
more  importance  than  the  correctness  or 
otherwise  of  the  particular  coefficients 
used  in  any  particular  case. 

Mr.  Gaster  had  raised  an  important 
point  when  he  touched  upon  polar  curves, 
and  more  especially  upon  the  necessity 
for  such  curves  showing  the  light  distri- 


bution of  the  source  with  and  without 
the  globe  or  shade  used  with  it.  Obvious- 
ly in  this  case  Mr.  Gaster  was  referring  to 
incandescent  lamps  and  mantles,  and 
not  to  arc  lamps,  as  the  polar  curve 
of  an  arc  lamp,  to  be  of  the  slightest 
value  commercially,  must  be  taken  with 
the  particular  glassware  with  which  it 
was  to  be  used. 

He  was  not  quite  clear  as  to  the 
reference  to  "  ageing"  made  by  Professor 
Clinton,  in  respect  of  item  4  in  the  paper. 
It  appeared  to  be  used  in  relation  to  a 
falling  off  in  the  value  of  the  light  reflected 
by  the  walls  of  the  booking  hall  desciibed, 
in  which  case  the  reference  to  the  author's 
figure  13  seemed  somewhat  obscure. 

As  far  as  he  (the  speaker)  was  aware 
Mr.  Clewell  s  figures  related  to  incandes- 
cent lighting  and  covered  the  losses  due 
to  (a)  the  loss  of  reflected  light  (if  any) 
from  walls  and  ceiling,  (b)  the  loss  due  to 
the  depositing  of  dirt  and  dust  upon  both 
the  lamps  and  shades,  and  (c)  the  "  age- 
ing "  (i.e.,  the  falling  off  in  the  candle- 
power)  of  the  actual  light  sources. 

In  the  case  of  arc  lamps  the  necessarily 
regular  trimming  and  cleaning  did  away 
entirely  with  items  (b)  and  (c)  and  ensured 
the  maintenance  of  the  maximum  efficiency 
for  an  indefinite  period  and  the  elimination 
of  most,  if  not  all,  of  the  40  to  45  per  cent, 
loss  shown  by  figure  13.  He  thought  that 
this  should  be  made  quite  clear,  as  there 
was  a  tendency  in  certain  quarters  to 
regard  the  cost  of  trimming  as  unremuner- 
ative  instead  of,  as  was  really  the  case,  an 
investment  of  a  very  profitable  character. 

If  Professor  Clinton  could  give  any 
figures  as  to  the  falling  off  in  the  illumina- 
tion due  to  the  ageing  of  wall  and  ceiling 
surfaces  only  it  would  be  very  valuable. 
He  (the  speaker)  thought  that  such  losses 
would  prove  very  small,  as  many  installa- 
tions of  arc  lighting  were  extant  in  which 
the  falling  off  after  several  years  was  of 
quite  an  insignificant  character. 

The  question  of  the  Kennelly  curve  as 
used  by  Professor  Clinton  had  been 
touched  upon  by  previous  speakers.  As  the 
paper  would  undoubtedly  be  retained  by 
many  for  reference  purposes,  he  thought 
it  would  be  wise  if  the  reference  to  this 
construction  could  be  reprinted  and 
included  as  an  appendix  to  the  paper,  as 
both  the  publications  in  which  it  originally 
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appeared  were  now  out  of  print.  Mean- 
time it  might  interest  some  to  know  that 
candle-power  values  determined  in  this 
way  from  the  polar  curve  and  without  any 
special  precautions  in  the  construction 
agreed  in  certain  cases  of  which  he  had 
knowledge  within  quite  a  small  margin 
with  those  obtained  by  the  use  of  the 
Dlbrichl  globe. 

Mr.  .John  Lovibond  pointed  out  that 
Mr.  Clinton,  throughout  his  calculations, 
had  assumed  that  the  illuminations 
received  on  a  surface  from  various  sources 
of  light  could  In-  added  arithmetically  in 
order  to  estimate  the  resultanl  illumina- 
tion. Physically  this  might  be  so,  but  he 
(Mr.  Lovibond)  doubted  whether  it  was 
correct  physiologically.  In  his  own  work- 
he  had  found  that  the  increase  from  one 
candle  to  two  candles  did  not  necessarily 
double  the  effect  of  the  light  ;  it  might 
only  add  about  1  in  10  to  it.  fa  Bome 
circumstances,    when    the   light    provided 

Was     less      than       1      candle,      he      doubted 

whether  a  small  increase  in  illumination 
had  any  material  effect  on  the  physio- 
logical   luminosity. 

Mr.  V.  II.  M\<  kinnicy  remarked  on  the 
excellent  agreement  shown  between  the 

calculated  and  observed  values  of  illumin- 
ation in  the  installations  described  by 
Mr.  Clinton.  But  it  should  not  be 
forgotten  that  there  were  many  variable 
factors,  influencing  the  efficiency  of  an 

installation  ;      and     that     one     naturally 

Could  not  expect  ;m  inst a  11a'  u  in,  t  ha  1  hail 

been  left  for  month-  or  years,  to  continue 
indefinitely  to  give  the  illumination 
originally  estimated.  If  after  6  months 
the     illumination     had     not     diminished 

more  than  20  per  cent,  the  consumer 
would  have  no  cause  to  crumble.  He 
was,    therefore,    glad    to   see    that    Mr. 

Clinton    had    laid    stress    on    the    need    for 

maintenance.  Other  points  t..  be  con- 
sidered were  the  specific  consumption  of 

'he    lamp-    installed,    the    permissible 

variation     in     the     line    Voltage    and     its 

••ffect  on  the  candle-power  of  the  lamps, 
and  th.'  influence  of  Burroundini 

Mr.  Clinton  had  worked  out  his  cal- 
culations in  a  very  painstaking  manner. 
In  practice,  lighting  engineers  would  often 

be     able     to     make     a     .-  uilicieiit  ly 

estimate  of  the  illumination  by  applying 


rules  L'ivim:  the  watts  per  square  foot 
per  foot-candle  for  the  system  of  lighting- 
used.  In  this  connection  it  was  im- 
portant to  recognise  that  a  somewhat 
ditferent  result  from  that  reached  with  a 
single  point  would  naturally  be  obtained 
when  there  were  a  large  number  of  uni- 
formly spaced  points.  Some  data  on 
'his  subject  had  been  presented  in  Ger- 
many and  the  United  States,  and  the 
company  with  which  he  was  connected 
had  recently  published  a  series  of  tables 
for  particular  units,  showing  the  "  utilisa- 
tion efficiency "  for  1-64  points.  When 
64  points  were  installed  the  percentage 
of  the  total  Lui  clung  the  working 

plane  was  as  high  a-  &  i  per  cenl .  ;  where- 
as with  a  sim.de  point  it  would  be  less 
than    half   this    value. 

The  chief  source  of  uncertain4}'  in 
illumination  calculations  was  undoubled- 
1\  the  effect  of  reflection  from  sunounil- 
ings.  The  Sumpner  formula  involving 
the  geometrical  progression  had  often 
been  quoted  :  but  on  closer  examination 
it  Would  be  seen  that  this  formula  applied 
chiefly  to  the  brightness  of  the  walls  and 
really  gave  little  information  as  to  the 
influence  of  reflection  from  walls  on  the 
illumination  over  the  working  plane. 
The  actual  eiTect  would  depend  not  only 
on  the  type  of  reflector  used  but  on  the 
shape  and  si/.e  of  the  room.  The  influence 
of  the  size  of  the  room  was  apt  to  be 
ignored  in  some  of  the  tabular  data 
put  forward  mi  this  subject.  In  a 
hall  the  influence  of  the  walls  am'  ceiling 

was  often  very  --mall  indeed  :  in  a  very 
small  mom  they  often  made  a  surprising 
difference  to  the  illumination,  even  when 
direct  lighting  was  used. 

finally.  Mr.  Mackinney  remarked   that 
the    application    of    the    polar    curve    in 

tice  assumed  that  the  inverse  square 

law    held    good,    even    for   reflectors    of   a 

concentrating  type.  As  a  result  of 
a  scries  of  experiments  on  various  well- 
known  types  of  reflectors  he  had  hrmed 
the  opinion  that  this  assumption  was 
quite  sufficiently  justified  as  far  as  ci  m- 

ial  accuracy   was  concerned,   and   it 
was  interesting  to  observe  thai  a  similar 

Conclusion  had  been  reached  quite  in- 
dependently by  K.  .b  Edwards  and  Ward 
Harrison.* 

•  Trans.  Am.  Ilium.  Eng.  Soc,  Dec.  1913. 
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Mr.  Willis  referred  to  an  indirect  light- 
ing installation  which  he  had  carried  out 
with  Mr.  R.  A.  Smith,  in  the  Vauxhall 
Bridge  Road.  The  specification  stipu- 
lated the  use  of  inverted  type  of  arc  lamp 
with  semi-luminous  reflectors.  After 
going  carefully  into  the  calculations,  it 
was  decided  to  take  an  average  value  of 
3*5  foot-candles  on  the  working  plane, 
which  was  taken  as  3  ft.  3  in.  from  the 
floor.  After  two  years  an  average  figure 
of  3-207  foot-candles  was  obtained  by 
photometric  measurement.     The  diversity 


The  most  interesting  part  of  this  pro- 
position was  the  necessity  for  colour 
matching  ;  the  buyers  stating  that  it  was 
impossible  to  match  colours,  particularly 
in  silky  materials,  by  artificial  lighting. 
In  order  to  deal  with  this  problem,  experi- 
ments were  carried  out  with  six  different 
types  of  arc  lamp,  and  as  a  result  it  was 
decided  to  install  indirect  arcs  with  semi- 
luminous  reflectors,  as  it  was  found  that 
this  was  the  only  form  of  artificial  lighting 
by  which  colour  matching  could  be  carried 
out. 


coefficient  was  2-3,  and  he  obtained  it  in 
exactly  the  same  way  as  Mr.  Clinton  had 
illustrated  in  the  paper.  He  showed  a 
number  of  slides  illustrating  this  indirect 
lighting  installation.  The  lamps  were 
hung  2  ft.  6  in.  from  the  ceiling  in  rooms 
11  ft.  6  in.  high,  and  3  ft.  from  the  ceiling 
in  rooms  13  ft.  6  in.  high,  the  lamps 
being  fixed  at  17  ft.  centres  in  square 
formation.     (See  illustration.) 


Mr.  Justus  Eck  said  that  he  also  had 
been  struck  by  the  remarkably  concordant 
results  obtained  from  calculations  made 
and  measurements  made  especially  in  the 
case  of  some  of  the  installations  of  incan- 
descent electric  lighting. 

He  was  also  interested  in  the  reference 
to  ageing  made  by  Mr.  Ritchie.  This 
seemed  to  him  a  most  important  point, 
because  if  as  a  result  of  their  calculations 


238 


THE  ILLUMINATING  ENGINEER     (may) 


they  were  going  to  put  forward  values 
which  would  only  hold  good  at  the  first 
test  when  everything  was  absolutely  new, 
they  would  be  misleading  everybody  and 
losing  reputation. 

It  would  therefore,  he  thought,  be  well 
if  the  attention  of  the  Society  was  directed 
to  the  carrying  out  of  some  systematic 
testa  of  this  nature  extendiir_r  over  a 
siderable  period,  because  if  it  were  found 
that  losses  c.f  the  order  of  from  •')"  to  40 
per  cent,  of  the  original  illumination  were 
as  commonly  met  with  as  he  understood 
they  were  in  certain  types  of  lighting, 
then  it  was  well  to  realise  that  all  installa- 
tions Babied  to  such  losses  required 
regular  maintenance  to  bring  them  up  to 
the  original  efficiency  and  no1  only  to 
realise  thai  this  work  required  carrying 
out  but  to  suitably  impress  the  fact  upon 
the  users  and  see  that  the  work  was  done 
at  sufficiently  frequent  intervals. 

Very  few  people  who  had  lighting 
realised  what  a  valuable  asset  they  were 
buying  for  a  verv  small  sum  of  money. 
A  properlv  lit  factory  would  produce 
jufll  as  rapidly  by  uighl  as  by  day.  and  as 
in  this  pari  of  the  world  there  were  many 
days  thai  were  more  like  nights  it  followed 
that  if  lighting  installations  were  so 
maintained  as  to  give  continuously  the 
correct  illumination  they  would  give 
verv  valuable  servire  to  the  owner  and 
would  more  than  repay  the  expenditure 
involved. 

Mr.  J.  S.  Dow  said  he  had  had  personal 
experience  of  the  greal  trouble  taken  by 

Mr.  Clinton  in  the  preparation  of  the 
paper.  In  some  cases  the  calcula- 
tions were  wi .iked  nut  in  greater  detail 
than  would  be  necessary  in  practice, 
and    naturally    an    engineer,    who    was 

Constantly  dealing  with  installations  ofa 

particular  variety,  and  constantly  making 
..f  illumination  therein,  would  come 

to  rely  on  his  experience  to  a  greal  extent. 

But    when  one  came  to  novel  types  of 

installations,    and    had    little    experience 

to   fall    back    upon,    calculations    were 

•tial.     In    the    higher    branohee    of 

illuminating  engineering,  where  there 
was  a  blending  01  the  creative  skill  of  the 
artist  and  the  technical  knowledge  of  the 
engineer,  such  cases  would  often  arise. 
In  dealing  with  light  transmitted  through 
la  rue  sheets  of  diffusing  glass,  or  reft 


from  arches,  alcoves,  friezes,  and  mould- 
ings,  it  mijiht  often  be  very  difficult  td 
pi  edict  from  empirical  rules  what  the 
illumination  would  be.  The  frieze  light- 
ing in  the  Institutions  of  Civil  and 
Electrical    Engineers  was  a  case  in  point. 

Mr.  Clinton  had  shown  that  calculations 
with  direct  lighting  were  comparatively 
simple  ;  it  was  the  reflected  light  that 
required  such  special  estimation.  He 
wished  Mr.  Clinton  would  carry  on  some 
of  Dr.  Sumpner's  early  work  by  deter- 
mining the  absolute  reflecting  power  of  a 
variety  of  materials  and  presenting 
samples  marked  with  the  values  deter- 
mined. In  estimating  reflection  from 
walls  and  ceilings,  at  present  one  had  to 
make  something  in  the  nature  of  a 
"sh< 

It  appeared  that  a  very  considerable 
number  of  cases  of  indirect  lighting — 
where  practically  all  the  light  from  the 
lamps  went  direct  on  the  ceiling,  and 
where  the  \\,il!-  were  light  and  thus 
equivalent  to  an  extension  of  the  ceiling 
area — might  be  very  easily  dealt  with 
by  regarding  the  ceiling  as  an  infinite 
illuminated  plane. 

During  a  recent  visit  to  the  Arts  and 
Crafts  School  in  Southampton  Row, 
he  had  been  rather  astonished  to  find 
that  in  a  drawing  office  lighted  with 
indirect  arcs  the  illumination  OW  the 
ter  part  of  the  room  was  as  much  as 
18 — L9  foot -candles.  It  was  only  after 
checkiiiLi  the  instrument  again  on  his 
return  that  he  felt  satisfied  that  a 
mistake  had  no1  been  made.  The  room 
ha-  approximately  the  following 
dimensions:  17J  ft.  long.  26 ft.  wide. 
and  11  ft.  high.  The  floor  area  is  thus 
approximately  1,200  sq.  ft. 

It  U  righted  by  six  inverted  arcs,  in 
all  consuming  3,000  watts.  Taking  the 
average  illumination  all  over  the  room  at 
16  foot-candle-,  the  watts  per  lumen  thus 
work  out   to  : — 


:;.  h  h  . 


TJ'HixlG 


=0-15  approx. 


Thia  is,  perhaps,  a  low  figure,  but  the 

new  white  ceiling  and  white  walls  extend- 
ing down  to  about  five  feet  from  the 
floor    made  the  conditions  exceptionally 

favourable. 

Now.  assuming  that    these    arc    lamps 
yield  in  all  3<x>Ox4jr  lumen  6  per 
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■cent,  of  the  light  is  directed  on  the  ceiling, 
and  that  75  per  cent,  of  this  is  reflected 
downwards,  the  brightness  of  the  ceiling 
should  be  : — 

5000  x  4tt      75       75 

1200     Xl00Xl00=17'6   foot-candle8. 


to  be  lighted,  I  would  like  to  point  out 
that  this  method  is  likely  to  lead  to  very- 
divergent  results  depending  upon  many- 
varying  factors,  such  as  the  size  of  the 
room,  height  of  ceiling,  nearness  of  walls, 
colour  of  walls,    &c,  unless  allowances 


A  Drawing  Office  lighted  by  indirect  arcs.  If  the  ceiling  is  treated  as  an  infinite 
illuminated  plane' the  calculated  illumination  (17'6  ft. -candles)  agrees  quite  closely 
with  that  actually  measured. 


If  we  regard  the  ceiling  as  an  infinite 
illuminated  plane  the  illumination  in  the 
•centre  of  the  room  should  equal  this  value. 
And  this  is  in  quite  good  agreement  with 
that  actually  recorded.  The  calculation 
thus  verifies  practical  experience. 

Calculations  for  some  other  rooms  in 
the  same  building  lighted  in  the  same 
way,  but  having  dark  walls,  also  gave 
fair  results  by  this  method  ;  but  one 
would  probably  have  got  still  closer  in 
these  cases  by  regarding  the  ceiling  as 
an  illuminated  rectangle  instead  of  an 
infinite  plane. 

Mr.  R.  I.  Wallis-Jones  (communi- 
cated) :— 

With  regard  to  the  method  sometimes 
adopted  of  estimating  the  illumination 
(indirect)  in  foot-candles  by  allowing  so 
many  watts  per  square  foot  of  the  area 


Plan  of  Library  illuminated  by  a  100-watt  lamp 

in  indirect  bowl. 
Illumination,  measured   in   a   horizontal   plane, 
3  ft.  3  in.  from  floor  : — 

Under  lamp,  17  ft. -candles. 
At  A  135  ft. -candles.      At  B  15  ft. -candles. 
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based  upon  experience  are  made.  In  the 
example  shown  a  room  18  ft.  6  in.  long 
and  16  ft.  wide  is  lit  by  one  single  indirect 
pendant  with  metal  bowl  reflector,  having 
one  100- watt  tungsten  lamp.  At  the 
time  when  the  readings  were  taken  the 
bookcases  which  surround  the  room 
were  draped  with  soiled  grey-white  dust- 
ing sheets,  and  were  therefore  equivalent 
to  walls  of  a  light  tint.  The  installation 
was  a  now  one,  and  readings  were  taken 
'.)  ft.  3  in.  above  the  floox  line.  At  a  point 
immediately  under  the  lamp  the  readings 
gave  an  average  illumination  of  17  foot- 
candles.  Readings  were  also  taken  at 
two  other  points  in  a  central  line  with  the 
fitting  and  4  ft.  6  in.  from  t  he  walls.  The 
net  result  was  that  an  average  illumina- 
tion of  1  '51  foot-candles  was  obtained. 
If,  however,  the  illumination  were  calcu- 
lated from  a  well-known  formula  baaed 
upon  watts  per  BOjnare  foot,  instead  of 
100  watte  being  sufficient,  157  watts 
would  be  the  calculated  amount  necessary 
to  give  an  illumination  of  L5  foot-candles. 
Referring  to  the  suggestion  that  further 
work  should  be  done  in  the  way  of  experi- 
ments to  determine  the  reflective  values 
of  wall  papers  of  various  colours.  I  would 
point  out  thai  oi;e  of  the  great  difficulties 
in  carrying  out  these  experiments  is  to  be 

sine  that  exactly  the  same  tint  is  repro- 
duced for  comparison  in  the  future,  and  I 
would  Buggesl  that  whoever  experiments 
in  this  direction  should  adopt  the  standard 

of  colours  shown  on  a  colour-sheel  known 

Repertoire  de  Couleurs  pour  aider 
a  la  determination  des  couleurs  des 
Pleura,  Feuillages  e1  dee  Fruits."  pub- 
lished by  the  Societe  Brancaise  des 
Chrysanthemistee  el  Ren6,  Oberthur. 
This  was  successfully  used  by  the  late 

Mr.  Ilalfoid  in  hifi  book  on  "  The  Modern 
Development  of  the  Dry  Fly."  where  it  is 

of  very  greal  importance  to  gel  the  exact 

tint  reproduced  in  the  fibres,  hackles. 
&c. 

Mi.  F.  II  \i:vi:y  Goocb  [communicated)  : — 
As  a  keenly  interested  member  of  the 

audience,  I  should  like  to  thank  Mr. 
Clinton     for     his     valuable    paper.      I     so 

often  meei  08861  in  which  a  contractor 

has  put  up  a  lamp  and  reflector  on  some 
rule-of-thumb  plan  where  he  "thinks" 
it  ought  to  «.'()-  and  expects  good  results 
— that   such  a   presentation   of   methods 


of    calculating    illumination    should    be 
heartily  welcomed. 

In  the  course  of  his  lecture  Mr.  Clinton 
showed  two  curves  illustrating  the 
diminution  in  candle-power  in  installa- 
tions where  the  lamps  and  reflectors  are 
not  cleaned.  It  appears  that  the 
illumination  fell  continuously  for  about 
18  days,  and  then  remained  practically 
constant  up  to  the  thirty  days  over  which 
the  test  took  place.  If.  as  Mr.  Clinton 
suggested,  this  was  due  to  deposition  of 
dust.  I  should  have  thought  the  fall 
would  have  been  more  gradual  and  w<  uld 
have  extended  throughout  the  entire 
curve.  Now.  if  these  tests  were  made 
with  metal  filament  lamps  the  deter 
tion  might  have  lien  partly  due  to  the 
fact  0f  the  initial  candle-power  being 
higher  than  the  nominal  or  rated  candle- 
power.  This.  1  believe,  is  characteristic 
of  metal  lamps,  the  behaviour  of  which  is 
somewhat  irregular  in  the  early  stages  of 
their  life,  and  it  would  help  to  explain 
why  the  illumination  values  at  fust  fell 
so  rapidly  and  then  remained  practica In- 
constant. 

This  supposition  would  also  partly 
account  for  the  fact  that  the  calculated 
values  of  illumination  were  almost 
invariably     higher     than     those     actually 

obtained.  It  would  he  interesting  if 
Mr.  Clinton  could  obtain  data  for  BOme 
of  the  installations  described  bearii  [ 
this  point.  On  the  above  supposition 
it  would  doubtless  be  best  to  make 
observations  of  installations  after  the 
lamps  have  heen  burning  for  some  time, 
ami  not   when  they  are  actually  new. 

Mr.  \\ .  C.  Clinton,  in  reply,  referring 
to  Mr.  Trotter's  remarks,  --aid  that  the 
Kennellv  construction  had  been  used  in 
preparing  the  diagrams  for  the  paper,  as 

it  was  very  easily  and  quickly  made,  did 
not  involve  the  estimation  of  any  area, 
and  gave  the  mean  spherical  or  mean 
hemispherical  candle-power  of  the  source, 

or.  if  it  were  required,  tin-  total  flux  of 

light  up  to  any  angle  from  the  vertical, 
directly  as   the   length   of  a   straight    line 

on  the  diagram.  The  method  had  been 
found  to  rive  results  in  very  close  agree 
ment  with  those  obtained  by  the  longer 

Rousseau  method,  with  /.ones  as  wide 
as  15°. 
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The  coefficients  of  reflection  given  by 
Dr.  L.  Block  and  used  in  the  paper  were 
the  ratios  of  reflected  to  incident  light 
after  a  single  reflection.  For  large  rooms  of 
moderate  height  in  which  the  effect  of  the 
floor  and  part  of  the  walls  is  negligible, 
this  is  probably  the  best  figure  to  take. 

Mr.  Trotter  has  given  a  very  simple 
method  of  dealing  with  a  problem  in  cove 
lighting,  by  reducing  the  cove  to  a  line 
of  light,  and  then  using  a  correcting 
factor  to  allow  for  the  fact  that  the  line 
was  a  long  one  compared  with  the 
distance  of  its  centre  from  the  test  point. 
Although  the  difference  in  this  particular 
instance  is  not  appreciable,  it  may 
perhaps  be  worth  while  to  point  out  that 
the  correcting  factor  used  is  valid  for 
a  line  of  light  radiating  equally  in  all 
direotions  perpendicular  to  itself,  but 
that  if  a  more  or  less  flat  surface  such  as 
the  cove  in  question  is  reduced  indefinitely 
in  width,  the  resulting  thin  strip  would 
radiate  from  every  element  still  as  a  flat 
surface,  and  that  the  reduction  formula 
for  this  condition  then  becomes  : — 
(£cos0+tan-1sin0cot0). 

Tb«  calculated  value  of  the  illumination 
from  this  and  the  other  data  is  then 
1*45  foot-candles. 

It  is  also  possible  to  solve  this  problem 
by  determining  the  illumination  due  to 
luminous  rectangles  equivalent  to  the 
cove.  This  calculation  gives  a  figure  of 
1*55  foot-candles,  in  good  agreement  with 
Mr.  Trotter's  more  expeditious  method. 

Everyone  would  agree  with  Mr.  Gaster 
in  insisting  upon  the  importance  of 
accuracy  in  polar  curves  published  to 
illustrated  the  performance  of  lamps  and 
fittings.  A  summation  curve  ought  to  be 
shown  as  well,  as  the  polar  curve,  even 
though  correctly  drawn,  is  apt  to  be 
misleading. 

Mr.  Darch  and  others  would  find  full 
information  as  to  the  Kennelly  construc- 
tion in  the  references  given  in  the  paper, 
but  as  these  may  not  be  generally 
accessible,  Mr.  Dow  has  promised  to  deal 
with  this  and  other  matters  in  a  forth- 
coming number  of  the  journal. 

The  physiological  effect  of  light  in  the 
eye  was  also  referred  to  by  Mr.  Lovibond. 
but  this  important  question  was  not 
included  in  the  scope  of  the  paper. 


It  was  gratifying  to  hear  from  Mr. 
Clark  that  he  was  using  the  flux  of  light 
method  wherever  possible,  as  the  estima- 
tion of  average  illumination,  and  the 
effect  of  finite  luminous  areas  were  much 
better  dealt  with  on  this  basis.  The 
suggestion  as  to  the  collection  of  data 
was  a  good  one,  and  such  a  collection,  if 
of  sufficient  extent  and  properly  handled, 
should  yield  reliable  constants  for  design 
in  illumination.  Many  of  the  curves  of 
comparison  of  calculated  and  observed 
illumination  values  showed  clearly  that 
it  was  not  the  method  of  calculation,  but 
the  values  of  the  constants  assumed  that 
prevented  the  agreement  between  them 
from  being  even  better  than  it  was. 

It  is  curious  that  the  discrepancies  in 
Fig.  16  shoii'd  have  been  selected  for 
criticism,  as  that  example  was  quoted  on 
account  of  the  surprisingly  good  agree- 
ment between  observation  and  calculation. 
No  doubt  a  small  part  of  the  difference 
could  have  been  eliminated  by  applying 
the  correction  for  a  disc,  but  it  was  felt  to 
be  hardly  worth  while,  as  it  only  amounts 
to  1  per  cent,  for  a  diffusing  disc  whose 
diameter  is  \  of  the  distance  to  the 
bench.  Both  in  this  case  and  in  the 
example  quoted  by  Mr.  Clark  there  is 
probably  some  focusing  action  due  to 
the  deep  reflector. 

In  the  class-room  of  Fig.  14,  the  whole 
area  of  the  room  was  taken  for  the 
determination  of  the  mean  horizontal 
illumination,  as  was  done  in  every  other 
case.  Its  value  was  estimated  approx- 
imately from  the  calculated  values  at  the 
points  given  in  Table  VIII.  by  weighting 
each  point  with  a  due  proportion  of  the 
floor  area.  The  result  is  rather  an  over- 
estimate, as  a  careful  check  by  taking 
zonal  areas  round  each  lamp  gives  3*4 
foot-candles  as  the  value.  This  makes 
the  figure  of  60  per  cent,  rather  high  for 
the  utilisation  factor.  Of  course  the 
diversity  coefficient  can  be  made  smaller 
by  limiting  the  area,  but  this  limitation 
would  still  further  reduce  the  utilisation 
factor. 

The  coefficients  of  reflection  used  in  the 
calculations  of  example  7,  about  which 
Mr.  Ritchie  made  inquiry,  were  those 
given  by  Dr.  L.  Bloch,  as  66*5  per  cent, 
for  limewash,  and  the  same  figure  for 
limewash  of  a  light  chrome  yellow  colour, 
the  surfaces  being  new  and  clean.     Under 
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working  conditions  no  doubt  these  would 
be  considerably  diminished.  It  would 
probably  be  safer  to  neglect  the  reflecting 
power  of  the  boarded  portion  of  an 
ordinary  factory  saw-tooth  roof,  when 
predetermining  the  illumination  under- 
neath. In  example  4  the  readings  were 
taken  some  days  after  the  installation 
was  put  in.  so  that  a  deposit  of  dust  and 
dirt  on  the  shades  might  account  for  the 
apparent  absence  of  any  effect  of  reflection 
from  th<-  walls.  In  this  connection  Mr. 
Ritchie  has  very  prnperh  pointed  out 
that  there  are  two  distinct  kinds  oi 
ageing,  one  due  to  the  1<  ss  of  efficiency 
of  the  source  itself,  and  the  other  due 
to  accumulation  of  dust  and  dirt  on  the 
surrounding  reflecting  surfaces.  Which 
of  these  would  U*  the  greater,  would 
evidently  depend  on  the  kind  of  illuminant 
used. 

Mr.  Maekinney  has  referred  to  the 
Bumpner  formula  for  repeated  reflection 
as  being  of  little  use  for  ordinary  interiors, 
which  is  no  doubt  true,  but  it  is  at  the 
present  time  the  only  generalised  state- 
ment we  have  dealing  with  the  question 
of  interior  reflection.  The  problem  that 
presents  itself   is   to  extend  the  formula 


to  apply  to  the  case  of  a  room  with 
non-reflecting  walls  and  floor. 

The  figures  given  by  Mr.  Willis  are 
interesting  as  showing  the  effect  of  the 
elimination  of  one  of  the  ageing  factors 
mentioned  above.  Of  course  this  was 
onlv  secured  by  constant  care  and  atten- 
tion, a  point  also  insisted  upon  by  Mr.  Eck. 

Mr.  Dow  has  given  another  calculation 
for  an  indirect  installation  which  again 
shows  the  value  of  the  flux  of  light 
method  in  handling  these  problems.  The 
information  to  be  gained  from  tests  made 
on    standard    Burfacefl    COUld    only    be    of 

value  if  the  suggestion  oi  Mr.  Wains  Jones, 

that  surfaces  should  be  prepared  in 
accordance  with  some  well-known  stan- 
dard colour  scheme,  could  lie  carried  out. 
The  explanation  put  forward  by  Mr. 
Barvey-Gooch  of  the  shape  of  Clewell'a 
curves  being  due  to  the  Buperp  Bition  of 
two  curves  of  deterioration,  one  giving 
a  very  slow  drop  due  to  dust  and  dirt. 
the  other  giving  ■  much  longer  and 
more  sudden  drop  due  to  ageing  of  the 
source,  does  not  account  for  the  much 
greater  total  drop  in  about  the  same  period 
of  operation  when  the  location  is  altered, 
as  is  shown  by  the  two  curves  given. 


THE    KENNELLY    GRAPHICAL    CONSTRUCTION     FOR 
OBTAINING  MEAN  SPHERICAL  CANDLE-POWER. 


At  the  request  o!  several  members  of 
the  Society  we  are  abstracting  Dr. 
Kennelly's  paper  giving  this  construction, 
winch   was  published  by  the   American 

Illumina'  i  Iv  .  i leerii  g  Society  in 
19  6* 

The  following  is  the  description  of  the 
construction  : — 

The  new  diagram  can,  perhaps,  l»  -t  be 
explained  by  referring  to  an  actual 
example,  Kg.  1.  The  curve  OEFOK  I. 
represents  the  polar  distribution  curve  of 

a  particular  luminous  source  occupying 
the  virtual  point  (>.  This  curve  has  been 
taken   as   a    segment    of   a    circle,   with 
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diameter  00  taken  as  unity,  and 
depressed  46  below  the  horizontal  plane 
OH,     The   reason   for  selecting  Buch   a 

circular     polar     CQTVe     IS     that     its     mean 

spherical  intensity  is  easily  computed,  in 
the  manner  Bel  forth  in  the  Appendix.     It 

follows  from  the  Computation  that  tin- 
mean  spherical  intensity  of  this  polar 
curve,  assumed  as  uniform  in  azimuth 
about  the  vertical  v\".  is  0*693  in  terms 
of  tie-  intensity  0  0  as  unity.  The  new 
construction  is  a^  follow  -  : 

Kir»t  select  the  number  of  eonea  to  be 
employed  in  altitude.  In  Fig.  1  there 
are  three  such  zones,  of  16  each.  The 
upper  hemisphere  b  16°  sone, H O  B. 

The  lower  hemisphere  has  two  46    Bones, 
i.,  ..    not;    and  <:  <>  V.     Mark 
mioMIe  angular  points  of  the  zones.  ^  it... 
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O  E,  OF,  and  O  K,  which  will  be  at 
elevations  of  +  22£°,  —  22£°,  and  —  67  J° 
respectively. 

Commence,  say,  in  the  upper  hemi- 
sphere. With  centre  O  and  the  radius 
O  E  of  the  midzone,  draw  the  arc  A  E  B 
through  an  angle  of  45°.  Draw  the  line 
O  B  to  the  end  of  this  arc. 

Turning  next  to  the  lower  hemisphere, 
describe  an  arc  with  centre  O  and  the 
radius  O  F  of  the  first  midzone,  to  M, 
through  45°.  Connect  O  and  M  by  the 
line  O  M.  Measure  back  along  M  O  a 
distance  equal  to  the  radius  O  K  of  the 
second  midzone,  and  mark  off  this 
distance  at  a  point  which  shall  serve  as 
the  centre  of  the  next  arc.  It  happens 
in  this  particular  case  that  the  new 
point  coincides  with  the  point  O.  With 
that  point  as  centre,  and  with  radius 
O  M,  draw  another  45°  arc  from  M  to  V  ; 
so  that  O  V  makes  an  angle  of  45°  with 
O  G,  and  also  90°  with  O  H.  Draw  the 
line  O  V. 

Take  any  convenient  point,  such  as  H, 
on  the  horizontal  line,  and  draw  a  per- 
pendicular Q  Q'  through  the  same,  parallel 
to  V  V.  In  some  cases  it  may  be  con- 
venient to  employ  W  itself,  without 
erecting  the  new  vertical  Q  Q'.  Project 
the  terminal  points  B  and  V  horizontally 
upon  QQ'.  Bisect  the  intercept  Q  Q'  in 
R.  Then  either  the  distance  Q  R  or 
Q'  R  will  be  the  mean  spherical  intensity 
of  the  luminous  source,  to  a  degree  of 
approximation  depending  upon  the 
accuracy  of  the  graphical  construction 
and  upon  the  number  of  zones  selected. 
In  Fig.  1  the  distance  Q'  R  is  0-598  if 
O  G  is  unity.  It  is  easy  to  show  that  if 
the  geometrical  construction  were  made 
without  error,  and  Q'R  were  scaled 
correctly,  the  length  would  be  0-5973  as 
far  as  four  significant  figures.  Comparing 
the  actually  measured  length  0*598  with 
the  theoretically  deduced  value  of  0*5933, 
given  in  the  Appendix,  it  will  be  seen  that 
in  this  instance,  with  only  three  zones, 
the  result  of  the  graphic  construction  is 
correct  within  1  %.  As  a  general  rule, 
however,  45°  zones  may  introduce  an 
error  of  two  or  three  per  cent.  The 
apparent  spherical  reduction  factor  = 
Q'  R/O  h. 

Moreover,  since  the  total  flux  of  light 
emitted  by  a  virtual  point  source  is  4^ 
times  its  mean  spherical  intensity,  it 
follows  that  if  a  circle  were  drawn  with 
radius  Q  Q',  the  length  of  the  circum- 
ference would  be  equal  to  the  total 
luminous  flux  emitted  by  the  soiree  O. 
Further,  if  the  polar  intensities  are 
scaled  in  candle-power,  then  2-rr  Q  Q1,  or 
7-52  x  O  G   will   be   the   total    luminous 


Fig.  1.— New  Diagram  of  Simple  Circular  Polar 

Curve  depressed  diametrically  45°.  Rectified  by 

45°  zones. 


Fig.  2.--The  same  Polar  Curve  rectified  by 
20°  zones. 
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flux  in  candle -lumens.  If  the  polar 
intensities  are  scaled  in  hefners,  then 
2-r  Q  Q1  will  be  the  total  luminous  flux 
in  hefner-lumens.  Further,  the  total  flux 
in  the  upper  hemisphere  will  be  2t  QH 
lumens,  and  the  total  flux  in  the  lower 
hemisphere  will  be  2rr  H  Q1  lumens.  If  we 
should  desire  to  know  how  much  flux  i< 
emitted  between  the  horizontal  plane  and 
the  depression -angle  4~r.  we  should 
measure  H — 45,  and  multiply  by  2*-. 
Similarly  2*  times  tin-  distance  along 
Q  Q1  between  any  two  projected  points 
is  equal  to  the  total  flux  emitted  in  the 
angular  zone  between  the  corresponding 
points  in  the  polar  curve.  Or,  expre>-inLr 
the  same  condition  in  another  way,  the 
distance  along  G  Q1  between  any  two 
projected  point-  is  numerically  equal  to 
the  flux  in  lumens  per  radian  of  azimuth, 
emitted  in  the  corresponding  zone  on  the 
polar  diagram. 

Again,  B  G  i-  the  mean  upper  hemi- 
spherical intensity.  H  Q1  is  the  mean 
lower  hemispherical  intensity,  and  the 
me  mi  spherical  intensity  is  seen  to  be  the 

arithmetical  mean  of  these  two  hemi- 
spherical intensit  • 

Fig.  2  shows  the  same  construction 
•  t  that  /.ciru-  at  intervals  of  20° 
instead  of  4.V  have  been  taken.  In 
practice  80°  zones  are  recommended  for 
reliable  work,  and  in  many  case-  :!<>  zones 
art-  sufficiently  small. 

The  following  is  l)r.  rlenneily's explan- 
ation of  the  theory  of  the  method  : — 

T/irnn/  of  th>    Mitliod. 

The  mean  spherical  intensity  of  a 
luminous  source  having  equal  intensities 

in  azimuth  and  occupying  a  virtual 
point    is 


+  I  le  «os«  dy+ /  I.,  cose  d»    hefners  (2) 

*  _2t 

-    n  J  "  ii 

In  each  of  the  above  n  terms,  I.  can 
differ  but  little  from  it-  value  at  the 
midzone.  We  can  therefore  write  with- 
out  much  error  : 
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It  will  be  Been  by  inspection  that  th>- 
construction  in  Pigs.  1  4  makes  (.)  Qi  = 
2Im  and  thai  the  projection  of  each  arc 
in  the  involute  curve  on  the  line  QQ1 
corresponds  to  one  term  on  the  right-hand 
side  of  (:5). 

The  construction  of  the  involute  curve 
may  be  seen  to  express  the  relation 
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080  dfl  candle  power  or      jn     the     upper     and     lower     hemispheres 

hefners  (1^     respectively. 

When  the  BOnOB  are  taken   of   80  .  it    is 

advantageous  to  Beled  as  then  mid* 
angular  elevations  +80°,  +60°,  +40  . 
4-20°,  4-0°,  —20°,  —40°, —60°, —80°. 
Tin-  leaves  no  uncompleted  arc  at  either 
terminus,  and  it  avoids  any  discontinuity 
m  the  involute  curve  at  the  horizontal  line 
The  first  arc  ii  drawn  from  + 10°  to  —  10° 
•  ••••  with  the  radius  equal  to  the  mean  hori- 
Eontal  intensity. 


where  I.,  i-  the  lumiuou-  intensity  al  the 
elevation  "•      Let  there  be  n  equal  sones 

each     of      *      radian-.      Then     the    above 
n 

e. piation  becomes  : 


/>   +  n                    /|    "    ii 
I.,  cose  do+y   I 
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THE  LIGHTING  OF  RAILWAY  CARRIAGES  AND  OTHER 

PUBLIC  VEHICLES. 

Proceedings  at  a  Meeting  of  The  Illuminating  Engineering  Society,  held  at  the  House  of  the  Royal    Society 
of  Arts,  18,  John  Street,  Adelphi,  London,  on  Tuesday,  April   7th,  1911. 


A  meeting  of  the  Society  took  place 
on  Tuesday,  April  7th,  the  chair  being 
taken  by  Mr.  L.  Gaster,  in  the  unavoid- 
able absence  of  Mr.  F.  W.  Goodenough 
(Chairman  of  Council).  The  Minutes  of 
the  last  meeting  having  been  taken  as 
read,  the  Hon.  Asst.  Secretary  announced 
the  names  of  applicants  for  membership 
in  the  usual  way. 

The  Chairman  then  called  upon 
Mr.  E.  Kilburn  Scott  to  open  the  discus- 
sion on  The  Lighting  of  Railway  Carriages 
and  other  Public  Vehicles. 

A  discussion  then  ensued  in  which 
Mr.  J.  S.  Dow,  Prof.  J.  T.  Morris, 
Mr.  R.  A.  Ives,  Mr.  V.  H.  Mackinney. 


Mr.  E.  Styles,  Mr.  G.  Campbell,  and 
Mr.  R.  C.  Bussell  took  part. 

Mr.  E.  Kilburn  Scott  briefly  replied. 
A  vote  of  thanks  was  accorded  to  him 
for  opening  the  discussion,  and  also  to 
the  engineers  of  the  various  railway 
companies,  who  had  contributed  to  the 
success  of  the  evening  by  granting 
facilities  for  tests  and  photographs  to  be 
taken. 

In  conclusion  The  Chairman  announced 
that  the  Annual  Meeting  would  take 
place  on  Thursday,  May  21st,  when,  after 
the  transaction  of  formal  business,  a 
paper  would  be  read  by  Mr.  A.  P.  Trotter 
on  the  Nomenclature  and  Definitions  of 
Photometric  Quantities. 


NEW    MEMBERS    OF    THE    SOCIETY. 

The  names  of  applicants  for  membership  read  out  at  the  previous  meeting  on  March 
17th*  were  read  again  at  the  last  meeting  on  April  7th,  and  these  gentlemen  were 
formally  declared  members  of  the  Society. 

In  addition  the  names  of  the  following  gentlemen  have  been  duly  submitted 
and  approved  by  the  Council  and  were  also  read  out  by  the  Hon.  Secretary  at  the 
last  meeting  : — - 

Keable,  E.  F.  Assistant    Engineer    and    Manager    and 

Assoc.  Mem.  Inst.  Gas  Engineers  Inspector   of   Public    Lighting.    Gas 

Works,     Southtown,     Great  Yar- 


Legg,  F.  G.  I. 

Martin,  W.  G. 
Mitchley,  J.  W. 
Musgrave,  Major  H. 


MOUTH. 

Chief  Engineer  to  Messrs.  Spiers  &  Pond, 
Ltd.,  35,  New  Bridge  Street,  Lud- 
gate,  E.C  ;  White  House,  Purley 
Downs,  Surrey. 

Engineer  Service  Department,  National 
Ray  Reflector  Co.,  235,  W.  Jackson 
Boulevard,  Chicago,  111.,  U.S.A. 

Assistant  Engineer  and  Manager  to  the 
King's  Lynn  Gas  Co.,  20,  St.  James 
Street,  King's  Lynn. 

Royal  Flying  Corps  (Military  Wing), 
South  Farnborough. 


*  Ilium.  Eng.,  April,  1914,  p.  187. 


OFFICIAL    ANNOUNCEMENT    OF    ANNUAL    MEETING. 

The  Annual  Meeting  will  take  place  at  the  House  of  the  Royal 
Society  of  Arts,  18,  John  Street,  Adelphi,  LONDON,  W.,  at  7.30  p.m., 
on  Thursday,    May  21st. 

After  the  transaction  of  formal  business  a  paper  will  be  presented  by 
Mr.  A.  P.  Trotter  on  "The  Nomenclature  and  Definitions  of 
Photometric  Quantities." 
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THE     LIGHTING     OF     RAILWAY 

CARRIAGES  AND  OTHER  PUBLIC 

VEHICLES. 

By   E.    Kilburx   Scott. 

(Opening  remarks  in  a  discussion  at  the 
Meeting oi  the  Illuminating  Engineer- 
ing Society,  held  ;iT  the  EioUSe  of  the 

Royal  Society  of  Arts  (John  Street, 
Adelphi,  London,  W. (.'.).  at  8  p.m..  on 
Tuesday,  April  7th,  1914.) 

In  common  with  many  whose  eyesight 
is  not  of  the  best,  and  who  have  to  use 
railway  trains  and  public  vehicles  every 
day,  the  writei  has  had  occasion  to 
observe  closely  the  lighting  of  Buch 
vehicles.  It  i>  pleasing  to  be  abL  to 
say  that  during  the  last  ten  years  there 
has  been  a  marked  improvement,  and 
vet  all  will  agree  that  much  has  yet  to  be 
done. 

These  notes  are  intended  to  serve  as 
an  introduction  to  a  discussion  on  the 
subject. 

The  object  is  to  consider  questions 
relating  to  the  arrangements  of  lights  in 
carriages,  their  position,  the  method  of 
shading,  and  the  illumination  produced. 
Incidentally  such  matters  as  the  supply 
of  gas  and  the  generation  of  electricity 
will  be  referred  to. 

Quite  a  number  of  iUuminants  have 
been  and  -till  are  used  f<>r  carriage  and 
vehicle  lighting.     They  are: — 

in)  Oil  lamps. 

(/*)  Compressed  gas. 

(<•)  Oil  gas. 

(d)  Acetylene  tas. 

(- )  Electric  light. 

The  introduction  of  the  inverted 
mantle,  with  it--  economical  consumption, 
compact  form,  and  improved  durability, 
did  a  great  deal  for  ujas  Lighting.  Similarly 
the  metal  filamenl  incandescent  lamp  has 
made  electric  lighting  practicable  where 
otherwise  it  could  aol  have  been  used. 
An  important  factor  in  electric  lighting 
has  been  the  great  advance  in  methods 
of  generation  and  control.  These  prob- 
lems do  not  lie  strictly  within  the  Bcope 

of    OUr    discussion,    but    they    have    had    a 

vital  influence.    There  have  been  several 


recent  papers  on  the  subject.*  It  may 
also  be  recalled  that  about  two  years  ago 
a  paper  was  read  before  this  Society  on 
the  Lighting  of  Railway  Stations  and 
Goods  lards.j 

Candle-power. 

In  modern  carriages  the  illumination 
is  much  in  advance  of  what  it  was  a  tew 
years      ago.     In      gas-lighted      railway 

carriages,  the  mantles  usually  adopted 
are  rated  at  about  30  c.p.,  whereas 
electric  incandescent  lamps  are  usually 
In  cp.  lamps  at  24  volts,  three  of  these 
being  not  infrequently  used  for  an 
ordinary  third-class  carriage.  When  the 
electricity  has  to  be  generated  on  the 
train  the  size,  output  and  initial  cost  of  the 
plant,  especially  the  battery,  sets  a  limit 
to  the  lighl  employed. 

But      in      trams     and      tube       railwav 

carriages  fed  from  an  external  supply, 
lamps  of  much  higher  candle-power  can 
1  e  employed,  and  we  find  that  in  I 

circumstances  the  illumination  is  con- 
siderably higher  than  in  steam-driven 
trains.  The  conditions  in  petrol-driven 
vehicles,  motor-cars  and  motor-1 
approach  more  closely  those  in  steam- 
driven  trains  since  the  electricity  has  to  be 
generated  on  the  carriage.  In  the  latter 
vehicles,  oil  and  acetylene  are  still  used. 
One  advantage  of  sslf-contained 
ins  of  lighting  is  the  comparative 
constancy  of  the  light.  <  >n  tramways 
and  tubes  the  fluctuations  may  be  trying 

to  the  eyes.       In   the  earlier  days  of  tubes 

the   diminution    of    pri  ometimes 

brought  the  lights  down  almost  to  a  red 
glow.  A.1  the  present  time  improved 
methods  of  distribution  and  larger  plant 
capacity  have  partially  remedied  I 
troubles.  But  on  some  of  the  railways 
there  is  si  ill  a  decided  diminution  in  light  as 

the     train     is    Btarting    up   and    a    heavier 

current  is  taken.  This  point  was  investi- 
gated by  Prof.  -I.  T.  Morris  some  y< 

*  Electric  Lighting  of    Baflway  Trains  :     The 

Brakt-VMcU   MtAod.      Bjj    Etogei  T.   Smith, 

Institution  of  civil  Engineer!,  Nov.,  1911. 
Electric  Train  Lighting.  I'.v  N.  Pergueon.  Paper 
before  the  Institution  of  Electrical  Engin 

January.  I'.tU. — Electric  Lighting  of  Steam- 
driven  Trains.  I'.v  K.  Killmrn  Scott.  Journal 
of  the  Society  of  Engineers,  January,  1914. 

t   Ilium.  Eng    Load|    January.  1912. 
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ago,  and  he  gave  an  interesting  diagram 
showing  the  variation  in  illumination  from 
Btation  to  station.*    (See  Fig.  1.) 


Foot-Candles. 

Q      .  1 
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Diagrams  showing  Fluctuation  of  Illumination 
during  a  journey  on  the  Central  London  Railwnv. 
June  14,  1910. 

(Prof.  J.  T.  Mon's. ! 
FM.   1. 


*  Architect  and  Contract  Reporter,  1910. 


The  total  extinction  of  the  lights  at 
intervals  in  the  case  of  certain  London 
trams  when  travelling  over  the  points  is 
well  known.  It  is  a  discomfort  to  tiavellers, 
particularly  those  whose  eyes  are  weak. 

A  difficulty  which  any  illuminant  used 
for  vehicle  lighting  has  to  meet  is  the 
effect  of  vibration.  In  the  old  coaching 
days,  the  swaying  of  the  vehicle  did  not 
affect  the  light  of  the  oil  lamps  very 
materially  ;  but  in  vehicles  of  to-day  it 
is  not  sivaying  that  we  have  to  put  up 
with  but  an  intense  vibration  or  tremor. 
We  are  so  accustomed  to  the  tremors  in 
the  cities  that  we  hardly  notice  them, 
but  people  who  spend  their  lives  in  the 
country  are  invariably  struck  thereby 
when  they  visit  the  cities,  especially 
London.  In  the  early  days  of  incandes- 
cent gas  lighting,  this  vibration  proved 
an  obstacle  to  the  use  of  mantles,  and  it 
was  not  until  the  introduction  of  the 
inverted  mantle  and  improved  methods  of 
suspension  that  the  incandescent  gas 
system  became  feasible  for  railways. 

When  metal  filament  lamps  were  first 
introduced  the  fragility  of  the  wire  was 
a  drawback.  (A  curious  fact  mentioned 
by  one  railway  engineer  was  that  the 
lamps  seemed  to  give  way  at  night  whilst 
the  carriages  were  standing.  On  taking 
out  a  train  in  the  morning  the  driver- 
would  find  that  quite  a  number  of 
filaments  were  broken.) 

The  manufacture  of  the  filament  has, 
however,  been  rapidly  improved,  and  at 
the  present  time  metal  filament  lamps  are 
used  on  most  of  the  underground  railways, 
five  100-volt  lamps  being  run  in  series. 

For  steam-train  lighting  the  voltage  is 
onlv  24  volts,  so  that  thicker  filaments 
are  possible,  which  is,  of  course,  a  distinct 
advantage.  The  10  c.p.  24-volt  lamps 
usually  employed  consume  1-3  watts  per 
candle-power  and  have  an  average  life 
of  about  900  hours. 

Regarding  the  number  of  hours'  run  by 
carbon  and  by  metal  filament  lamps  it 
has  been  stated  that,  in  order  to  make 
it  worth  while  to  use  the  more  expensive 
lamps,  the  average  life  should  be  over 
2,000  hours.  In  all  such  cases  the  cost 
of  lamps,  life  obtainable,  and  price  at 
which  electricity  can  be  provided  have 
to  be  considered.  Companies  running 
electric  trains  have  usually  ample  power 
available,    and   the   higher   efficiency   of 
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the  metal  filament  lamps    i.s    not   such  Orleans  railway  which  had  Beats  for  26 

an  important  consideration  as  it   is  on  passengers,  and  was  equipped  with  about 

m-driven  train  win-re  each  carriage  125  electric  lampc  I  candle-power 

carries  its  own  generating  plant.  set  out  in  the  roof  like  a  constellation. 

Position  of  Lights. 

On  the  question  of  the  positions  of 
lights  in  carriages  and  the  method  of 
shading,  a  distinction  must  be  drawn 
between  a  railway  carriage  which  is 
divided  into  box  compartments  and  n 
long  saloon  carriage  or  a  tramcar.  The 
most  usual  plan  is  lighl  from  overhead, 
and  formerly  there  used  to  be  merelj  a 
single  oil  lamp  in  the  centre  of  the  roof. 
Later,  central  gas  Lamp  bat  Ltuted, 

and  now,  with  electricity,  there  are 
usually  several  ceiling  lights.  When 
only  a  single  source  is  used  some  of  the 
passengers  receive  light  from  an  incon- 
venient angle.     It  i-  much  better  to  Bpace 


Fig  2     i  ■  ied  Ceni  ri  Light 

Kaj    Btrike  the  newspapers  at  an  inconvenient 

oblique  angle,  and  the  glare  >>i  the  bare  lamp 

ring  to  the  eyes  when  the  passenger 

glances  upward. 

i!  lights  over  the  roof  <>f  the  com- 
partment, and  electricity  lends  itself  to 
this  method  exceedingly  well.  In  the 
ission  on  Mr.  !.'■  er  T.  Smith's  papei 
before  the  Civil  Engineers  Mr.  Henry 
Fowler  mentioned  a  saloon  on  the  Paris- 


Pig.  3.    Semi-indirk  r  Ligh  r. 

Reflected  rays  from  the  ceiling  strike  the  paper 
at  all  angles,  and  the  bare  source  i>  screened 

from  the  eve. 

The  roof  is  naturally  the  most  con- 
venient place  to  place  the  lights,  and  if 
there  are  several  of  'hem  and  the  ceiling 
is  itself  white  in  colour  so  as  to  diffuse 
the  rays,  a  moderately  good  illumination 
b  obtained.  As  shown  in  Pig.  2,  direct 
light,  as  distinguished  from  the  reflected 
light,  is  nol  convenient,  because  the  rays 
strike  a  newspaper,  held  in  the  customary 
position,  at  such  an  oblique  angle. 
Although  the  lighl  is  directly  oul  of  the 
horizontal    range    of    vision,    travellers 

i    the    light    directly   in    their   • 
whenever   they   look   upwards-  a    some- 
what   usual    attitude    for   I    man    lost    in 

thought. 

It   would  be  interesting  to  hear  from 
those  present    whether  any  experiments 

in  carriages  of  this  kind  have  been  made 
with  semi-indirect  lighting,  as  shown  in 
FL-.  3.  By  this  method  the  lighl  is 
reflected  in  many  different  directions, 
and  the  chief  objection  to  the  ceiling  light, 
namely,  rays  falling  directly  a1  an 
inconvenient  angle,  is  removed. 
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With  a  white  ceiling  and  good  diffusing 
globes,  this  method  may  be  recommended. 
The  engineers  connected  with  railways 
and  traffic  companies  are  usually  quite 
aware  of  the  desirability  of  getting  a  soft 
light  and  using  proper  methods  of 
shading,  but  the  directorates  apparently 
require  to  be  educated.  The  latter 
usually  travel  in  first-class  saloon  car- 
riages where  the  lighting  is  good.  It  is 
the  third-class  that  most  requires  atten- 
tion. 


Another  method  of  carriage  lighting 
that  might  be  adopted,  possibly  in  con- 
junction with  a  certain  amount  of 
bracket  lighting,  is  the  indirect  cornice 
system  with  tubular  lamps  running 
down  either  side  of  the  carriage. 
Railway  compartments  usually  have 
curved  ceilings  immediately  over  the 
doors,  which  are  convenient  for  this 
variety  of  lighting  ;  the  writer  under- 
stands that  tubular  lighting  is  in  use  on 
some  Great  Northern  trains. 


Fig.  4. — Combination  Side  and  Central 
Light. 

The  centre  light  provides  general  illumination. 
The  local  shaded  lights  enable  passengers  to 
read  in  comfort. 

From  the  standpoint  of  reading  there 
is  much  to  be  said  for  brackets  on  the 
walls,  as  the  light  then  comes  over  the 
reader's  shoulders  as  in  Fig.  4.  Mr. 
Henry  Fowler  has  spoken  approvingly  of 
the  lighting  arrangements  on  the  German 
state  railways,  where  each  lamp  is 
mounted  in  a  concave  reflector  so  arranged 
as  to  prevent  the  light  shining  into  the 
eves  of  people  opposite.  If  the  lights  are 
adequately  shaded,  however,  so  as  to 
prevent  glare  to  persons  on  opposite 
seats,  then  the  top  of  the  carriage  may 
be  somewhat  dark  A  combination  of 
side  and  central  lighting  is  perhaps  the 
best  compromise. 


Glare. 

A  good  deal  might  no  doubt  be  written 
on  the  special  arrangements  in  royal 
trains,  dining  cars,  &c.  It  is  interesting 
to  note  that  at  one  time  a  royal  saloon 
in  India  was  used  by  Lord  Curzon,  and 
he  complained  that  he  could  not  read. 
By  shading  the  central  cluster  with  a 
suitable  enamelled  reflector,  the  illumin- 
ation was  brought  up  to  a  satisfactory 
value.  This  shows  how  important  it  is 
that  either  the  roof  should  be  painted 
white  or  lamps  should  be  provided  with 
suitable  reflectors. 

The  sombre  tints  habitually  used  for 
the  cushions  in  railway  carriages  in  this 
country  absorb  a  good  deal  of  light,  and 
it  would  be  much  better  to  use  somewhat 
lighter  tints,  as  is  more  general  in  other 
lands,  particularly  in  warm  climates. 

A  light  ceiling  makes  the  glare  from 
an  unshaded  light  much  less  noticeable. 
A  bright  object,  seen  against  a  light  back- 
ground, does  not  appear  nearly  so 
dazzling  as  it  would  do  if  the  surround- 
ings were  black,  for  glare  is  largely  a 
matter  of  contrast. 

On  the  other  hand,  one  would  not 
recommend  that  the  surroundings  should 
be  all  dead  white,  or  even  all  a  light 
colour,  as  such  monotony  is  apparently 
trying  both  to  the  eye  and  the  mind. 
The  effect  on  Arctic  explorers  of  a 
monotonous  white  landscape  is  well  known. 

The  white  of  a  ceiling  should  be  a  dead 
white,  not  a  shiny  white.  Personally 
the  writer  would  also  prefer  that  all 
shiny  woodwork,  &c,  be  avoided.  The 
form  of  glare  consisting  of  reflections 
of  lamps  on  shiny  surfaces  is  very  dis- 
tracting. It  recalls  to  the  writer  the 
small  boy's  trick  with  the  sun  reflected 
from   a   mirror.     No   doubt   the   railway 
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companies     prefer    the    shiny    surfaces 
because  they  can  be  more  easily  cleaned. 

In  tube  railway  carriages  and  tram- 
cars  the  almost  universal  system  in 
country  is  to  have  two  rows  of  bare  lamps, 
studded  direct  on  the  ceiling.  Perhaps 
••  strap-hangers  "  make  the  use  of  shades 
undesirable. 

But  the  time  is  surely  coming   when 
passengers  will  n<>  Longer  be  satisfied  by 

01  glaring  lights  righl  in  tin-  !r 
vision.  Several  papers  on  this  subject 
have  recently  appeared  in  the  United 
ml  it  would  appear  thai  the 
engineers  there  are  coming  to  the  con- 
clusion thai  suitable  methods  of  shading, 
besides  giving  much  better  effect,  are 
also  economical 

A  comparison  was  recently  made  by 
Mr.  Hibben*  between  hare  tune 
lamps,  and  tungsten  lamps  with  reflec- 
tors. He  found  that  by  the  use  of 
appropriate  reflectors,  and  lamps  of 
somewhal  higher  candle-power  than  those 
previously  employed  bul  spaced  wider 
apart,  a  reduction  in  energy  consumption 
frmn  \i>2  to  1*31  watts  per  square  fool 
was  achieved.  Nevertheless,  the  reading 
illumination  was  increased  from  2*71  to 
3*24  foot-candles. 

Table  I. — Strut  Railway  Lh.mtim.. 

Illumination     Data     Bare     rr-rsus    Shaded 

Tungsten  Lamps. 

(Nil. Km.  Trans.  Am.l.K.s.  L913.) 


B  pi 

led 

Tungsten 

Tungsten 

lamps. 

lamps. 

N".  "f  lamps 

80 

3-0 

Can  die- power  per  lamp 

300 

T.Vn 

Watts  per  lamp 

84-3 

Total  watts 

:w2<i 

Total  generated  lumens 

2660-0 

2142-0 

ir  floor 

194-0 

194-0 

Watt-  pa  square  fool 

1-62 

1-31 

Average  font  oanriku 

-'71 

3  24 

i      ful  lament 

526-0 

628-0 

Utilization  motor 

2208°  . 

29 

!{•  1  alive  ellieienev 

'°/o 

100% 

In  Toledo,  experiments  have  been  made 
with  several  dinerenl  systems,  including 
the  use  of  shaded  lamp-  on  either  side  of 
the  carriage,  and  the  use  of  central  semi- 
indireel    lighting.     It    i-   said   thai     the 

*  Trans.  Am.  Ilium.  Boo,,  Deoember,  I!»13. 


latter  system  is  proving  very  popular 
with  the  <:enerai  public*  It  would  be  of 
interest  to  know  if  any  similar  experiments 
are  being  made  in  this  country. 


Fio.  5 — Showing  use  of  Reflectors  on  -ide 
lights,  in  cars  in  Toledo,  (J.SA 

Similar  problems  occur  in  other  public 
vehicles  and  the  write]   i>  g]  that 

a    good   deal   of  elite]  pi  i-e   i>    being    shown 

in  the  lighting  of  motor-buses,  particu- 
larly by  Mr.  Clarkson  on  those  oi  the 
N   tional     Steam     Cai     Company.     The 


Fig.  6.    Central  Bcmi-indirect  lighting  in   use 

in  cars  in   Toledo.   ['  s   \ 

recenl  introduction  <d  lights  studded  on 

the    ceiling,    instead    of    merely    at    the 

mities  of  the  vehicle,  makes  reading 

feasible  and  add-  greatly  to  the  comfort 

of    pa 

Standards  of  Illumination. 

From  the  existing  data  it  i-  somewhat 
difficult    to    draw    conclusions,    because 

observers  have  used  different  method-  of 
measuremei  ' -  Id  !-'•  rei  T.  Smith,  for 
instance,  prefers  to  make  measuremi 

in  a  plane  1  ft.  above  the  floor,  which  is 
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the  position  of  the  eyes  of  a  seated 
passenger.  Others  prefer  to  measure  the 
horizontal  illumination  on  the  passenger's 
knees,  which  is  a  convenient  position 
to  hold  a  photometer,  and  is  perhaps 
more  suitable  in  low  carriages,  where  a 
plane  4  ft.  up  might  be  very  near  the 
lamps  used. 

Table  II.,  taken  from  a  recent 
address  by  Mr.  P.  S.  Millar  before 
the  American  Illuminating  Engineering 
Society,  shows  the  historical  develop- 
ment of  the  standard  of  illumination  in 
the  United  States. 

Table  II. — Day  Coach  Lighting. 


Average 

hori- 

zontal 

Installed 

Description  of 

foot- 

during 

Illuniinants. 

candles 

30  ins. 

above 

floor. 

1850-1875  . . 

Oil  lamps — 

2  wicks  feeding  one 

flame 

0-5 

Annular  wick 

10 

1875-1900  . . 

Pintsch  gas — 

4  fish-tail  flames   . . 

1-5 

4-mantle  cluster   . . 

1-65 

1880-1900  . . 

Carburetted  gasoline — 

Centre  draught 

1-3 

1900  to  date 

Electric — 

50-watt          opal-tip 
lamps     and     flat 

reflectors 

1-4 

50-watt  clear  lamps 

and     satin     finish 

bowl  reflectors    . . 

3-0 

Speaking  generally,  it  would  appear 
that  there  is  now  little  difficulty  in 
obtaining  2  foot-candles,  and  as  this  is 
the  minimum  prescribed  by  the  Joint 
Committee  on  School  and  Library  Light- 
ing, the  writer  considers  that  the  illumin- 
ation of  public  vehicles  should  not  be 
less.  In  the  near  future  companies  will 
doubtless  prefer  to  keep  well  above  this 
figure,  for  it  is  now  becoming  recognised 
that  it  is  well  worth  while  for  a  company 
to  cater  for  the  convenience  of  passengers 
in  this  way.  People  habitually  read 
when  travelling  and  the  conditions  of 
illumination  provided  influence  a  passen- 
ger in  selecting  his  route,  especially  if  he 
is  bound  on  a  long  journey.     This  prefer- 


ence of  people  can  be  seen  at  any  railway 
station  by  the  way  which  they  pick  out 
the  well-lighted  carriages. 

Mr.  Aspinall,  of  the  Lancashire  and 
Yorkshire  Railway,  has  stated  that  it 
costs  roughly  four  times  as  much  to  heat 
a  carriage  as  to  light  it.  Even  with  the 
best  lighting  the  cost  is  but  a  trifling 
percentage  of  the  total  running  cost  per 
mile,  and  this  is  amply  repaid  by  the  gain 
in  patronage  from  the  public.  Good 
lighting  reacts  in  several  other  ways — for 
example,  shabbiness  at  once  becomes 
apparent  under  a  good  light,  so  the 
companies  are  obliged  to  keep  the 
carriages  in  better  condition. 

The  public  now  follow  any  changes  in 
lighting  much  more  closely  than  they 
did,  and  their  occasional  criticism,  even 
if  sometimes  mistaken  or  capricious, 
shows  the  value  they  now  attach  to 
good  illumination. 

It  is  to  be  hoped  that  this  discussion 
will  be  helpful  in  bringing  about  agree- 
ment on  the  characteristics  of  good 
carriage  lighting  ;  and  that,  as  in  the 
case  of  school  and  library  lighting,  the 
Society  will  be  instrumental  in  suggesting 
recommendations  which  will  be  adopted 
by  those  responsible  for  public  transport. 


The  Chairman  remarked  that  lighting 
is  now  playing  a  much  more  important 
part  in  connection  with  vehicles  than 
in  the  past.  It  is  interesting  to  see 
how  the  subject  has  been  parcelled 
out  among  many  different  departments 
of  various  railways.  For  example,  it 
seems  to  be  dealt  with  mainly  by  the 
Carriage  and  Locomotive  Department, 
but  in  some  cases,  particularly  where  the 
electrical  engineer  has  devoted  special 
attention  to  the  subject,  he  acts  as 
adviser.  It  is  rare  to  find  the  gas 
lighting  and  electric  lighting  carried  out 
by  the  same  expert.  The  two  systems 
are  usually  considered  by  quite  different 
departments. 

Similarly,  the  lighting  of  carriages  is 
differentiated  from  the  illumination  of 
platforms,  goods  yards,  &c.  He  under- 
stood that  on  the  Underground  Railways 
the  carriage  lighting  rests  with  the 
Mechanical  Engineer,  while  the  station 
lighting  is  carried  out  by  the  Civil 
Engineer  and  his  staff. 
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He  might  mention,  however,  that 
some  railways  had  established  a 
special  lighting  department  dealing  with 
illumination  by  gas  and  electricity  and  oil. 
But  even  in  such  cases,  it  appeared,  their 
work  is  confined  to  outside  lmhtin<_r.  and 
the  illumination  of  carriages  is  dealt 
with  by  an  entirely  separate  department. 
He  ventured  to  suggest  that  the  time  is 
ripe  for  a  special  department  to  consider 
all  problems  of  illumination  on  railv 
Considering  the  vast  sums  of  monev  now 
spent  on  lighting,  he  thought  such  a  step 
would  be  fully  justified. 

Mr.  J.  S.  Dow  explained  that  these 
tests  had  been  made  at  somewha'  short 
notice    in    order      to     supplement     Mr. 


was  a  good  opportunity  to  collect  some 
impartial  data  on  carriage  lighting  by 
various  illuminants  for  the  benefit  of  the 
Society,  and  he  hoped  that  this  record 
of  existing  conditions  would  be  of  value 
to  members  for  future  reference 

A-  Mr.  Kilburn  So ,tt  had  remarked,  it 
was  not  easy  to  devise  a  method  of 
measurement  which  would  give  exactly 
the  reading  illumination  the  passenger 
would  enjoy.  Much  depended  upon  the 
angle  at  which  the  book  or  paper  was 
held,  the  height  of  the  carriage,  the 
position  of  lights  in  carri.;_  He 

had  come  to  the  conclusion  that  the  best 
compromise  in  these  tests  would  be  to 
measure  in  a  horizontal  plane  at  the 
level    of    the    passenger's    knees,    which 
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Fig   1      Great   Western  Railway  (Electrically 
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Kilburn      Scott's      contribution.         The 
were  not  put  forward  as  exhaustive, 

but   nii'_rht    be  of  interest   as  showing  the 

conditions  met   with  in  typical  cos 

to-day.      It    occurred    to  him   that    this 


would  represent  about  the  lowest  illumin- 
ation likely  to  be  received  on  a  newspaper. 
This    method    also    gai  not    far 

removed  from  those  obtained  on  a 
horizontal    plane    'Ji    ft.    from    the    floor. 
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which  had  been  adopted  by  Prof.  Morris 
in  this  country  and  by  some  authorities 
in  the  United  States. 

During  his  visits  he  had  endeavoured 
to  ascertain  what  distinction  was  made 
between  the  lighting  of  various  classes 
of  carriages. 

Mr.  Dow  then  showed  several  illus- 
trations of  ordinary  carriage  lighting  on 
the  Great  Western  Railway.  The  system 
of  electric  lighting  formerly  employed  was 
to  use  two  roof  lights  spaced  near  to- 
gether. In  these  circumstances  he  found 
that  an  illumination  varying  between 
07  and   LI   foot-candles   was  obtained. 


Mr.  Roger  T.  Smith  had  recently  pointed 
out  that  a  much  better  distribution  of 
light  was  obtained  by  spacing  three  lights 
(10  c.p.)  down  the  centre  of  the  compart- 
ment. With  this  arrangement  he  (Mr. 
Dow)  found  a  practically  uniform  illumin- 
ation of  L4  foot-candles.  In  1st  class 
carriages  five  lights  in  prismatic  globes 
were  used,  but  owing  to  the  somewhat 
large  dimensions  of  the  comparrment  the 
illumination  was  substantially  the  sami 
as  in  the  3rd  class. 

Some  measurements  were  also  taken 
in  gas-lighted  coaches  on  this  railway. 
For  these,  burners  rated  at  25  c.p.  were 


I 

o 

1 
1 
1 

1 

14 

o 

1 
1 

1 

1 
14- 

o 

1 
1 

1 

!♦ 

Fig.  2.— Gt.  Western  Railway  (Gas  lighted 
carriages). 

(The  figures  indicate   the   illumination    in 

ft. -candles,  measured  in  horizontal  plane 

on  passengers'  knees). 
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used,  a  single  burner  being  mounted  on 
the  roof  of  the  carriage,  and  with  the 
arrangement  prevailing  in  as  ordinary 
compartment  tbe  illumination  was  2S 

•■..»t -candles.     The  lack  of  uniformity 
was  due  mainly  to  the  lighl  being  con- 
centrated  m  a  single  Bource.     In  saloons 
where   a    number   of   such    lights    were 
used,  it  was  much  more  even. 

On  the  Gt.  Eastern  Railway  the  usual 
practice  was  to  use  overhead  lighting 
except  in  dining  cars  where  brackel 
lights  over  each  table  are  provided)  In 
first-classes  a  three-lighl  electrolier,  carry- 
".'-    |,;  r  V-  lamps,   was   used,  in  third- 

M  a  similar  fitting  with  two  lighU 
bas-lighted  carriages  were  furnished  with 
a  single  central  burni  r  rated  a1  25  «•  p 


'•"■  ■  •'■     Electrically  lighted  saloon  (G.W  Rly  i 
lungsten  I. .mps  in  etched  glass  glol 
2  5-2  7  FL-candles. 

Kr.  Warren,  of  the  Locomotive  and 
■hi:.,-,.  Departmenl  al  Eastleigh,  had 
Kindlv  given  some  particulars  of  the 
lighting  in  main  and  suburban  carriages 
""  "1"  L.  .V-  8.W.  Rly.  :  32  c.p  per 
compartmenl  was  usual  in  electrically, 
lighted  carriages.  However,  on  certain 
special  carriages  on  the  suburban  lines 


Pic  -4.    Gas  lighted  saloon  [G.  W.  My.)  Central 
gas  lamp-  :  4  ft.-candles. 


3  iloon  <>u  Southend  !-. 
R        Central  lights,  supplemented  by 


(Midland 
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as  much  as  60  c.p.  per  compartment  was 
provided,  owing  chiefly  to  the  use  of 
special  bracket  lights  for  reading.  In 
gas-lighted  carriages  burners  rated  at 
40  c.p.  were  used. 

As  illustrating  the  progress  towards 
improved  illumination  in  recent  years 
he  would  like  to  give  the  following  table 
kindly  furnished  by  Mr.  Warren,  showing 
practice  of  the  L.  &  S.W.  Rlv.  from 
1907—1913  :— 


L.S.W.  Railway  Suburban  Stock. 


1st  class 

2nd  class 

3rd  class 

Year. 

com- 

com- 

com- 

partment. 

partment. 

partment. 

1907      . . 

20  c.p. 

16  c.p. 

16  c.p. 

1908      . . 

24     „ 

20     „ 

20     „ 

1909      . . 

24     „ 

24    „ 

24     „ 

1913      .. 

32     „ 

32     „ 

32     „ 

Steam    Railways. 


Railway  and  Type  of 
Coach. 


Method  of  Lighting. 


Illumination. 


Gt.  Western  Ry. 
3rd  class  compartment 

1st  class  compartment 

1st  and  3rd  class 
compartments 

Saloon 
Saloon 


Lon.  &  S.  Western  Ry. 

Main  Line 
1st,  2nd,  and  3rd  class 
compartments 

1st,  2nd,  and  3rd  class 
compartments 
Main  Line 
Dining  Car 


Special  1st  class 
Suburban  carriage 


Gt.  Eastern  Ry. 
All  classes. 


1st  class 

3rd  class 

Midland  Ry. 

(Southend  Express). 
Saloon  (1st  class) 


Electric. 
'  (1)  Old  System  :   Two    10   c.p.    lamns   in   one 
fitting  on  roof,  equipped  with  opal  shades 

(2)  Modern  System  :  Three  10  c.p.  lamps  in 
etched  glass  globes  distributed  on  roof 

(3)  Five  10  c.p.  lamps  in  prismatic  glass 
globes  distributed  on  roof 

Gas. 

Roof  light,  mantle  rated  at  25    c.p..  in  clear 
globe 
Electric. 

Eight   10   c.p.   lamps  in  etched   glass  globes 
distributed  on  ceiling 
Gas. 

Three  burners  rated  at  25  c.p.  in  clear  globes 
down  centre 

Gas. 

Inverted  mantle  rated  at  40  c.p.  in  clear  glass 
globe,  central  in  roof 

Electric. 

Lamps  in  central  clear  glass  basin  giving  total 
of  32  c.p.  

Five  special  diffusing  globes,  each  containing 
three  16  c.p.  lamps.  Brackets,  each  con- 
taining one  12  c.p.  half-frosted  lamp  with 
Langham  shade  over  the  dining  tables     . . 

Central  roof  light,  with  one  12  c.p.  lamp  and 
Langham  shade.  Four  brackets  over  seats, 
each  containing  12  c.p.  lamps  in  Langham 
shade 

Gas. 

Central  burner  rated  at  25  c.p.  in  clear  glass 
basin 
Electric. 

Electrolier  carrying  three  16  c.p.  lamps  in  opal 

shades 
Similar  arrangement  with  two  lights 

Electric. 

The  carriages  partitioned  into  two.  Each 
section  contains  two  central  frosted  glass 
bowls,  each  containing  three  10  c.p.  lamps. 
There  are  also  six  brackets  containing  similar 
lamps 
N.B. — In  electrically  lighted  coaches  metal  fila- 
ment lamps  arc  used. 


Ft.-candles  (hori- 
zontal), level  of 
passengers'  knees. 

0-7—11 

1-4— 1-5 

1-5 


2-5—3-5 


2-5—2-7 


3! 


ft.-c. 
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The  lighting  of  saloons  and  dining  cars 
is  naturally  somewhat  different  from  that 
in  ordinary  carriages.  Illustrations  are 
given  of  saloons  lighted  respectively  bv 
gas  and  electricity  on  the  Great  Western 
Railway  and  on  the  Southend  express 
controlled  by  the  .Midland  Railway. 

At  this  stage  it  may  be  of  interest  to 
group  together  the  results  mentioned 
above  thus. 

(It  should  be  noted  that  these  data 
are  not  full  enough  to  be  taken  aa  illus- 
trating the  general  practice  throughout 
the  whole  of  the  railways.  They  are 
merely  based  on  testa  in  a  certain  number 
of  coaches  visited  :  bul  aa  Eai  aa  possible 
carriagea  lighted  by  typical  modern 
methods  were  studied.) 


Mi.  Dow  added  that  he  had  tried,  in 
his  conversations  with  railway  engineers, 
to  form  some  idea  of  the  light  furnished 
by  the  old  oil  lampe  now  rarely  met  with. 
Several  of  those  he  questioned  war-?  of 
opinion  that  such  lamps  frequently  gave 
under  one  candle-power  ;  a  carriage 
lighted  by  a  single  central  oil  lamp 
would,  by  modern  standard-,  give  a  wrv 
poox  illumination  indeed. 

In  a  Bubseqnent  Btage  two  flat -flame 
burners,  each  rated  at  about  8  c.p.,  were 
used  in  a  central  clear  glass  basin.  The 
illumination  even  in  these  circumstances 
would  probably  be  only  about  half  that 
provided  to-day. 

Mr.  Dow  then  passed  on  to  some  data 
obtained  on  the  tube  railways. 


1890 

Pour  16-c.p.  carbon  lamp-,  two  on  each  side. 
11     25  ft-candles. 


1893 
Eij^ht  16-C.p.  carbon  lamp-,  four  on  each 
3     4'5  ft. -candles. 


onwards. 

Eight  I6-C.p.  carbon  lamp-.  four  on   each 
and    two   central    bowls,  each   containing 
16-C.p.  carbon  lamp-. 
4*5      5  It. -candle-. 
Afterward-    metal    filament    lamp-     were 
-tituted. 

Fig   '■     Testa  made  in  a  typical  carriage  on  City  and  South  London  Railway. 

The  lights  in  the  carriage  were  rearranged  to  reproduce  the  conditions  in   1890 

1893,  and  1895  onwards.     (March,  1914.) 

Illumination  measured  in  a  horizontal  plane  on  level  of  passengers'  knee-. 


-ide. 


side, 
two 


-ub- 


Broadly  Bpeaking,  the  o  inclusion  one 
would  draw  from  these  testa  i-  that  an 
illumination  exceeding  I  foot-candle  on 
the  passengers'  knees  is  provided  bj  most 
of  the  typically  lighted  carriagea  of  the 

railways  of  to-day.      There   would,  there- 
for-, he  no  hardship  in  suggesting  thia  aa 

a  tentative  standard,  and.  aa  th  •  I k  or 

paper  would  in  general  he  held  somewhat 
higher  that,  this  level,  it  is  probable  that 

the  actual   leading  illuiiiina  t  loll    ill   leasoli- 

ably  well-lighted  carriages  would  approach 

2  foot -candles.     It  is  for  railway  engii 
to  -ay  how  far  it  would  be  practicable  to 
increase  I  his  figure :  judging  from  t  he  public 
appetite  for  unproved  illumination, gener- 
osity in  thia  respect  would  he  well  repaid. 


Through  the  courtesy  of  Mr.  Ifacmahon 
an    opportunity    had    been    afforded    of 

making  a  definite  comparison  between 
the    conditions    in    the    carriages    on    the 

City  and  South  London  Railway,  when 

the  tube  first  started  ill  1891,  and  at  the 
present  time.  The  changes  that  occurred 
are  BUmmarised  in  an  adjacent  illustra- 
tion. It  i<  interesting  to  notice  that 
although    the    original    illumination    was 

not  high  judging  by  the  modern  standard 

of  tube  lighting,  it  was  doubtless  con- 
siderably above  that  prevailing  in  most 
railway  carriagea  of  that  time.  The 
newspapers  <.f  the  period  referred  to 
these  carriagea  a-  being  most  brilliantly 
lighted. 


THE  ILLUMINATING  ENGINEER     (may) 


257 


However,  it  should  be  mentioned  that 
these  experiments  were  made  in  a  sta- 
tionary carriage,  drawn  into  a  siding,  the 
lamps  being  adjusted  to  reproduce  as  far 
as  possible  the  old  conditions.  But  in 
the  early  days  of  the  tube  the  voltage  on 
a  moving  train  often  dropped  heavily, 
with  the  result  that  the  lamps  were 
giving  but  a  fraction  of  their  rated 
candle-power.  Mr.  Dow  added  that  Mr. 
A.  P.  Trotter,  in  his  paper  before  the 
Institution  of  Civil  Engineers  in  1892, 
had  given  the  measurement  of  illumin- 
ation in  the  District  Railway  carriages 
as  being  03 — 09  foot-candles. 

Fluctuation  of  Illumination  in  Trains 
and  Trams. 

(Data  published  by  Prof.  J.  T.  Morris  in 
the  Architect  and  Contract  Reporter, 
1910.) 


Illumination  in 

Type 

foot-candl 

?s. 

Route. 

of 

Lamp. 

Max. 

Min. 

Aver. 

Piccadilly  Railway 

Carbon 

1-7 

0-55 

1-0 

Great  Northern  and 

City  Railway    . . 

Tantalum 

0-95 

0-65 

0-8 

Central  London 

Railway,  East  half 

Tantalum 

1-7 

0-85 

10 

Central  London 

Rly.,  West  half  . . 

Carbon 

1-8 

1  3 

1-6 

Metropolitan- 

District  Railway 

Carbon 

2-0 

105 

1-6 

Metropolitan    Rail- 

way 

Carbon 

2-6 

0-6 

1-6 

Aldgate  to  Stratford 

Tramway 

Carbon 

1-75 

0-28 

1-0 

It  would  appear  that  the  tendency 
towards  increased  illumination  on  the 
tubes  is  still  going  on.  In  1910  Prof. 
J.  T.  Morris  published  the  results  of  a 
series  of  tests,  which,  fortunately,  were 
made  under  conditions  not  dissimilar 
from  those  now  described.  Mr.  Dow 
remarked  that  the  data  he  had  obtained 
in  the  tube  were  by  no  means  exhaustive, 
being  mainly  obtained  on  casual  journeys 
during  the  last  few  weeks  ;  but  they 
certainly  suggested  that  the  illumination 
now  prevailing  is  distinctly  higher  than 
that  recorded  by  Prof.  Morris  four  \ears 
ago,  being  usually  between  2 — 4  foot- 
candles,  whereas  the  average  values 
recorded  by  Prof.  Morris  were  all  under 
2  foot-candles.  It  is  also  worthy  of  note 
that  in  the  carriages  on  the  Underground 
Railway,  lighted  on  the  very  latest  plan, 
as  much  as  7  ft  .-candles  is  provided. 


Taking  a  broad  view  of  the  arrange- 
ment of  lights  in  carriages  visited,  Mr. 
Dow  remarked  that  the  advantages  of 
good  methods  of  shading  hardly  seemed 
to  have  been  sufficiently  recognised  as 
yet.  In  general  clear  glass  globes  were 
used,  and  it  must  be  remembered  that 
the  metal  filaments  and  the  small 
mantles  brought  to  incandescence  with 
oil-gas  were  both  operated  at  a  decidedly 
high  intrinsic  brilliancy.  On  the  tubes 
particularly  the  long  lines  of  unscreened 
filaments  were  distinctly  trying.  He  was 
glad  to  see  that  more  recently  it  had 
become  usual  to  frost  the  lower  parts  of 
the  lamps  ;  and  the  diffusing  globes 
introduced  by  Mr.  Roger  T.  Smith  in 
the  Great  Western  Railway  carriages 
seemed  very  suitable. 

But  more  could  probably  be  done  by 
the  judicious  use  of  globes  and  reflectors 
than  at  present. 

Through  the  courtesy  of  Mr.  Agnew, 
Mechanical  Engineer  to  the  Underground 
Railways,  an  opportunity  was  provided 
of  taking  some  photographs  and  measure- 
ments in  some  of  the  most  recently 
equipped  District  Railway  coaches  at 
Ealing  Common.  These  coaches  are 
approximately  50  ft.  long  and  7|  ft.  wide. 
On  the  coaches  with  clerestory  roof 
there  are  twenty  25-candle-power  carbon 
lamps  with  frosted  tips  used  in  these 
coaches,  and  measurements  showed  that 
the  illumination  at  the  level  of  the 
passenger's  knees  was  up  to  5  foot-candles 
almost  everywhere,  and  nowhere  less 
than  4  foot-candles.  No  doubt  the 
reading  illumination  could  be  increased 
considerably  by  using  reflectors  ;  but  it 
must  be  remembered  that  these  lamps 
have  an  important  function  to  perform 
in  lighting  up  advertisements.  On  the 
other  hand,  many  people  must  find  it  a 
drawback  to  see  the  bare  filament  when 
they  look  in  this  direction.  It  occurred 
to  him  that  it  might  be  possible  to  screen 
the  lamps  on  the  sides  facing  the  passen- 
gers by  a  small  translucent  device  which 
could  also  be  used  for  advertising  devices. 

It  will  be  noted  that  in  these  carriages 
carbon  filament  lamps  are  mainly  used. 
This  is  one  of  the  cases  referred  to  by  Mr. 
Kilburn  Scott  in  which  ample  electrical 
power  is  available,  and  the  question 
whether  metallic  filamenl  lamps  should 
be  employed  is  still  an  open  one. 
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We  now  come  to  a  new  method  of 
lighting  that  has  been  fitted  up  so  far 
on  half  a  dozen  new  coaches  with  arch 
type  of  roof.  Mr.  Kilburn  Scott  described 
some  of  the  methods  used  on  the  American 
tramways,  and  it  is  interesting  to 
notice  that  experiments  on  similar  lines 
are  being  conducted  in  this  country.  \- 
the  photograph  shows,  the  main  illumin- 
ation in  these  carriages  is  provided  by 
a  series  of  six  central  diffusing  glass 
bowls,    each    of    which    carries  three  25- 


bracket     lights     should     preferably     be 
shaded    as    they    are    at    a    rather   low ' 
level—  which,  Mr.  Dow  added,  he  under- 
stood   it    was    intended   to  do. 

The  return  to  lights  down  the  centre 
of  the  carriages  is  interesting.  This 
seemed  to  be  mainly  the  result  of  the 
fact  that  the  shape  of  the  coaches  has 
been  altered,  a  uniform  roof  with  a  top 
ventilator  being  now  used.  With  this 
plan  there  is  nothing  to  prevent  the 
light  from  the  central  units  illuminating 


Old  System. 
Bare  lights  down  Bide  "i  carriage. 

Fig 


New  System. 
Central  lights  in  diffo  bowls  and 


brackets. 


Underground  Railways. 


<  andle  power  lamps  In  addition,  there 
five  bracket  lights  on  each  Bide  of 
the  carriage  and  one  al  each  end  of  the 
carriage,  mailing  30  in  all.  The  illumin- 
ation has  been  increased  proportionally, 

I. ring    as    much    as    7    foot-candles   ovr 

t  he  greater  part   of  I ;  ■  les.     No 

doubt   the  scheme  would  be  subject   to 

slight     alteration.      The    mild    luminosity 
of  the  central  lights  seems  a  •_' 1  feature. 

luit    it    might    l>e    suggested    thai    the 


the     advertisements     satisfactorily.       A 
feature    of    these     new    carnages    is    the 

extensive  use  of  steel,  practically  all  the 
age  fittings,  being  now  made  of  this 
material.     The   lamp    fittings    are   com- 
posed of  aluminium. 

In  conclusion,  Mr.  Dov»  expressed  bis 
indebtedness  to  the  courtesy  of  the 
engineers  of  the  companies  referred  to, 
who  bad  gone  to  considerable  personal 
trouble  in  enabling  him  to  collect 
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information.  He  also  wished  to  acknow- 
ledge the  valuable  aid  of  Mr.  Mackinney, 
who  had  taken  the  photographs  shown. 

Professor  J.  T.  Morris  said  there  were 
three  objects  to  be  attained  in  the 
lighting  of  a  railway  carriage.  First, 
that  passengers  should  be  able  to  read  ; 


The  last,  however,  was  largely  a  financial 
question.  He  thought  that  if  suitable 
shades  were  used,  frosting  of  the  lower 
half  of  the  lamp  was  not  perhaps  abso- 
lutely necessary  although  still  desirable. 
With  regard  to  the  colour  of  the  wood- 
work, Mr.  Scott  had  mentioned  a  case 
in   America  where,   although  the   watts 
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.£        3-light    fitting    Diffusing 
Bowl. 


Pip-frosted   25-c.p.  carbon 
-  "*-'-  lamps. 


^      ( 


Old  Style. 

20  lamps  (25-c.p.^ 

Illumn.,  4 — 6 
ft. -candles. 


Q 


New  Style. 

30  lamps  (25-c.p.) 
Illumn.,  5^—7 

ft. -candles. 


Fig.   8. — Underground  Railways,  London. 


second,  that  the  carriage  should  present 
a  pleasing  and  bright  appeal  ance  to 
passengers  on  entering,  and  third,  that 
advertisements  should  be  able  to  be  seen. 


consumed  had  been  reduced  by  something 
like  20  per  cent.,  the  illuminatioa  had 
gone  up.  This  was  attributed  largely  to 
reflectors,  but  the  speaker  believed  thai 


260 


THE  ILLUMINATING   ENGINEER     (mat) 


had  that  carriage  had  a  white  roof  an 
almost  equal  increase  would  have  been 
obtained  without  the  expense  of  the 
reflectors. 

The  experiments  which  he  himself  had 
carried  out  four  years  ago,  and  which  had 
been  referred  to  by  Mr.  Dow  and  Mr. 
Scott,  he  would  not  guarantee  to  be 
accurate  within  5  per  cent,  ae  to  their 
absolute  value.  That  work  was  carried 
out  with  the  object  of  Btudying  the 
fluctuations  iii  illumination,  and  the  ratio 
of  the  highesl  to  the  lowesl  values 
obtained  held  perfectly  well.  Train 
journeys  were  taken  on  the  Inner  Circle. 
Piccadilly  Railway,  Central  London  Bail- 
way,  Great  Northern  and  City  Railway, 
and  then  on  the  Aldgate  electric  tram, 
and  the  range  of  fluctuation  found  was 
as  follows:— On  the  Piccadilly  Railway 
the  maximum  was  1*7  and  the  minimum 
0*55,  a  range  of  :}  to  1  :  on  the 
Great  Northern  and  City  Railway  the 
variation  was  very  much  smaller,  095 
to  0*66,  about  \\  to  1.  In  this  case 
Tantalum  lamps  were  used,  and  in  the 
first  case  carbon  lamps.  On  the  District 
Railway  the  fluctuation  was  -J  to  1.  and 
on  the  Metropolitan  1  to  1.  but  on  the 
tramways  the  case  was  much  worse. 

The  illumination  of  tramcars  varied 
much  more  than  on  electric  rail wa vs. 
and  on  the  Aldgate  to  Stratford  line 
there  was  a  range  of  7  to  1.  Mr.  Scotl 
had  referred  to  the  total  extinction  of  the 

Lights  at    intervals  on  the  tramways  when 

crossing  points  as  objectionable.  A.  some- 
what similar  drawback  was  to  be  observed 
on  the  Greal  Northern  and  City  Railway 

at     Drayton    Park,    and    also    at    Holder  8 

Green,  when  running  out  into  the  day- 
light, and  these  sudden  changes  were 
undoul.t  idly  exceedingly  trying  to  the 
The  Bpeaker  believed  thai  3  foot- 
candles  for  trains  would  be  a  reasonable 
figure,  1'Ut  he  would  fight  Bhy  of  anything 
approaching  7.  as  being  "  too  much  of  a 
good  thing.1 

Mr.  1!.  A.  I\  i  a  laid  that  apart  from 
the  actual  question  of  illumination  there 
were  certain  mechanical  difficulties  which 
have  to  !>'■  overcome  :  the  first  was  with 
regard  to  vibration  and  breakage  of 
lamp  filaments;  the  se<  ond,  the  prevention 
of  fracture  and  v.  orking  loose  of  refl<  ctors ; 


and  the  third,   the  prevention  of  lamps 
working  loose  in  holders. 

Referring    to    the    vibration    on    the 
electric   lamp,   he  showed  a  slide  of  an 
anti-vibrating  device  which  he  Buggi 
that    it    might   be  possible   to   apply  to 
train-lighting  units. 


He  also  said  that  it  is  found  in  practice 
that  the  ordinary  means  oi  securing 
reflectors  is  unsatisfactory,  owing  to  the 
vibration  of  the  tram  ;  he  Bhowed  a 
diagram  illustrating  a  method  for  obviat- 
ing tract  ure  or  working  loose  of  the 
reflector.     The  fitting  being  jned 

that  three  spring  clips  are  forced  into 
engagement  by  a  cam  ring,  the  latter  is  in 
turn  fixed  by  a  clamping  Bcrev<  BO  that 
it  is  impossible  for  tin-  reflector  to  jar 
loose.  These  fittings  had  been  applied 
to  the   National   Steam  Car  Company's 

buses,  and  sine,'  these  had   been   installed 

the  numb  r  of  broken  reflectors  had  been 
considerably  reduced. 

Finally  he  mentioned  tin-  necessity  for 
using  Buitable  lamp-gripping  devices,  ami 
Bhowed  a  slnlr  giving  a  -  «■•  onal  view  of 
an  Edison  scivu  lamp-holder  with  a 
specially  designed  spring  which  forms  an 
effectual  lamp 

Mr.  V.  II.  Mackinnkv  -aid  that  for 
railway  ci  the  central  Buspei 

method     of     indireel     or    Bemi-ind 
li'_ditim_'   wa-  not    usually   feasible  owing 
to  the  absence  of  Buffic  ent  height  in  the 

',.     Tie-'-    methods   were   ineflii 
a-   compared    with   direct    lighting 
when    the    most    favourable    condil 
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prevailed,  and  it  must  be  remembered 
that-  for  the  majority  of  the  railway 
rolling  stock  of  this  country  energy 
consumption  was  of  first  importance. 
It  was  true  that  the  "  well  "  type  of 
ceiling,  now  commonly  found  in  corridor 
coaches  and  in  some  compartment  ones, 
nave  increased  ceiling  height,  but  a  care- 
ful study  of  them  showed  that  but  a 
small  percentage  of  the  light  thrown  on 
to  such  ceilings  found  its  way  to  the 
working  plane  ;  and,  therefore,  even  in 
these  cases  the  indirect  or  semi-indirect 
m°thods  were  found  to  be  uneconomical 
and  direct  lighting  was  preferable. 

The  single  point  in  the  centre  of  each 
compartment  was  not  good,  but  the 
3  and  5  point  direct  methods  of  the 
G.W.R.,  employing  suitable  diffusing 
globes,  were  as  near  the  ideal  as  one 
could  expect,  bearing  in  mind  the  many 
conditions  to  be  fulfilled. 

Mr.  Mackinney  thought  that  the  direct 
bracket    method    had    the    serious    dis- 
advantage     of      being      "  glaring "      as 
ordinarily   installed.     The    brackets    had 
of  necessity  to  be  low,  and  in  the  case 
of  the  compartment  coach  were  so  near 
and  directly  in  the  line  of  sight  that  they 
required  careful  shading.     He  had  noticed 
a  novel  and  ingenious  form  of  globe  in 
a  compartment  on  one  of  the  local  steam 
railways.      It  was  an  ellipsoid  in  shape 
with  a  clear  and  comparatively  wide  zone 
letting  the  direct  light  from  the   lamp 
pass  to  the  seats  immediately  below,  but 
the    portion    of   the    globe    which    faced 
towards   the   travellers   on   the   opposite 
seats  was  "  dulled  "  to  such  an  extent 
that    even    the    most    fastidious    would 
agree   that    all    objectionable    glare    had 
been  removed.     This  was  an  important 
point,  because    the    bracket    method    of 
lighting  had  inherent  advantages.     The 
light  from  bracket  points  was  near  to  the 
newspaper    or    book    and    fell    normally 
upon  them;  and  a  high  value  of  illumin- 
ation was  obtained  without  "  glare  "  or 
harmful  shadows. 

Mr.  Mackinney  thought  Mr.  Scott  was 
■somewhat  too  sweeping  in  assuming  that 
a  higher  value  of  illumination  was 
afforded  for  first-class  passengers.  On 
most  of  the  lines  with  which  he  was 
acquainted  the  arrangements  ifi  both  the 
first  and  third  classes  were  substantially 
the   same,   and  it   would  be  noted  that 


some  of  the  highest  values  recorded  by 
Mr.  Dow  are  in  third-class  compartments. 
In  conclusion  Mr.  Mackinney  expressed 
disagreement  with  the  suggestion  of  Prof. 
Morris  that  a  good  white  ceiling  rendered 
shades  unnecessary.  In  the  confined 
space  of  a  compartment  a  good  white 
ceiling  was  certainly  a  help,  but  lie 
thought  that  even  better  results  would 
often  be  obtained  if  a  carefully  selected 
type  of  reflector  were  used. 

Mr.  G.  Campbell  said  that  the  high 
values  of  illumination  in  railway  carriages, 
referred  to  by  Mr.  Dow,  must  be  very 
exceptional  and  local,  because  on  long 
train  journeys  such  illumination  as  7  foot- 
candles  was  not  generally  given.  He 
knew  cases  in  which  it  was  below  0*5 
foot-candles.  Railway  companies  should 
also  pay  more  attention  to  glare.  On 
one  of  the  biggest  northern  railways  the 
glare  from  the  dining  saloon  lights  was 
terrible,  an  exposed  lamp  being  within 
one  foot  of  the  eyes. 

Mr.  Ellerd  Styles  remarked  that  the 
public  of  to-day  seemed  to  be  asking  for 
more  and  more  light.  He  thought  there 
was  a  danger  of  excess  and  that  some 
standard  of  the  illumination  really  needful 
was  most  desirable.  On  the  other  hand, 
while  indirect  lighting  had  certain  advan- 
tages for  trains  and  vehicles,  care  should 
be  taken  to  avoid  the  gloomy  effect 
sometimes  produced  when  buildings  were 
lighted  by  this  method. 

New  and  improved  devices  for  the 
lighting  of  public  vehicles  were  being 
brought  out  almost  every  week.  Yet 
little  improvement  had  been  made  in  the 
illumination  of  taxicabs,  the  interior  of 
which  were  often  almost  without  light- 
Fortunately  attention  was  being  devoted 
to  the  matter,  especially  as  regards  the 
manufacture  of  glowlamps  with  small 
filaments,  and  there  was  a  prospect  of 
improvement. 

A  point  still  to  be  decided  was  the 
correct  illumination  for  various  classes  of 
vehicles.  What  was  really  needed  was 
a  suitable  reading  illumination,  and  he 
thought  that  in  some  cases  the  switching 
arrangements  should  he  such  that  passen- 
gers could  vary  the  light  as  they  desired. 
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Mr.  R.  Claude  Bussell  said  the  pro- 
position had  been  dealt  with  upon  the 
supposition  thai  every  passenger,  who 
entered  a  public  vehicle  must  inevitably 
want  to  read;  hut  surely  there  v. 
large  proportion  of  the  travelling  public 
who  regarded  a  journey  as  a  welcome 
opportunity  for  rest.     Being  one  of  this 

on,     he     quoted     It  is     many     \. 
experience   wherein   after  a   hard   day's 
work  he  was  obliged  regularly  to  undergo 
a  non-stop   train   journey   of    1£-   h< 
during  which  he  was  the  victim  of  brilliant 
carriage  lighting,  which  made  rest  impos- 
sible.    There   was   never  any   meant 
subduing  this  light,  and  ;t  seemed  to  him 
the    only    escape    for    the    unfortunate 
passenger  was  to  lie  face  downwards  on 
the  seat.     The  Society  would  do  well  to 
record  the  fact  that  this  other  aspect  of 
the  lighting  problem  must  be  taken  into 
account. 

The  Chairman,  in  closing  the  discus- 
sion remarked  that  some  very  interesting 
(lata  on  railway  carriage  lighting  had  b  en 
presented,  bu1   there  were  problems con- 

d   with   the   lighting   of  omnib 
and  tramways  on   which  comparatively 
little  had  been  sa  d. 

In  omnibuses  the  usual  arrangement  in 
the  paal  had  been  to  have  a  lamp  at  each 

end   (if    the   Vehicle    which   Served   a<    liead- 

lights  and  also  threw  some  ol  their  i 
inside.  The  illumination  in  these  circum- 
stances was  by  uo  means  even,  and 
people  most  remote  from  the  light  would 
have  cons  derable  difficulty  in  reading, 
cularly  in  the  days  oi  the  oil  lamps. 
Nowadays  many  of  the  omnibuses  use 
six  lights,  three  on  either  side,  spaced  on 
the  ceiling,  which  gave  a  unproved 

illuminatM.ii.     In  most  of  the  acetylene 
i here  arc  now  seven  Lights     four 

inside   and  one  outside  to  illuminate    the 

nation  board,  one  at  rear  for  t h  ■  same 

purpose,   and  one  at    the  tail.       He  uiider- 

I  that  the  police  regulations  mad 
somewhat  difficult  to  utroduce  lights  m- 
-  de  when  at  etylene  w  as  used,  but  he 
recently  saw  a  motor  bus  with  a  lighl  in 
the  centre  which  served  the  doubli  purpose 
of  lighting  rh(  ion  number  oi  the 

bus  and  improving  the  illumination  inside. 

In   the  electrically   lighted   omnib 
he   had   been   particularly  struck   l.v   a 


method  used  in  one  case.  Lamps  above 
the  roof  with  diffusing  glass  plates  under- 
neath were  employed,  and  this  gave  a 
soft  illumination.  In  other  eases  pris- 
matic globes  and  reflectors  are  used.  Mr. 
Clarkson  had  kindly  granted  permit 
for  Mr.  Dow  to  make  some  measure- 
mentc  me    of    the    buses    of    the 

N  ■  8t*  am  Car  Company,  which  are 

Lighted    in    this    way.     In    some    oi    the 
most   recently  equipped  vehicles  ha 
metallic    filament    lamps    and    prisn 
illumination  of  • 
foot-candles    was    recorded;    in    oi 
the   value   was   between   2  and  3  foot- 
candles-  values  considerably  higher  than 
would   have  been   recorded  a  few   j 
ago. 

In    both    motor   buses   and    trams     the 
vibration  and  the  occasional  flickerii 
the  Lights  is  a  drawback  to  reading.     He 
was  also  inclined  to  think  that  in  many 
trams  the  ligl  I 

intervals.      He  had  noticed  that  a  pat 
ger  seated  under  a  Light  and  reading  his 
paper  only  moves  further  along  to  make 
room  for  others  with  some  reluctance; 
and  the  fact   of  a  passenger  tilting  his 

paper  sidewavs  to  catch   the  Light   is 
to  obstruct  the  illumination  from  others. 
In  the  case  of  tramcars  he  thought 
that  there  was  a  tendency  to  have  too 

few  Lights,  with  the  result  that  pj 

in   some  -   found   it   difficult    to 

r>ad.      He  thought  that  it  would  he  found 
well  worth  while  to  improve  the  cond  I 

of   illumination    in    snob   cases,    as   this 

would  surely  prow  _'  induce] 

to    pj 

Speaking  generally,  he  thought   tl 

■  nt  would  agree  with  tin'  suggestion 
that  the  same  Btandard  of  illumination 
should   he  aimed  at    in  public  vehicle 

was  recommended  for  school  ami  library 
Lighting.     People  almost  invariably 
when  travelling  now,  and  such  incidental 
drawbacks  as  the  flickering  of  the  Lights 
only  make  it  more  necessary  to  ban 

a 1  illumination.     The  researches  of  the 

Committees  on  School  ami  Library  Light- 
ing   were   thus   proving   of  distinct    value 

to  those  concerned  with  public  veh 

they  furnished  a   recommendation 

of  the  standard  of  illumination  re. i 

for    reading    purposes    by    the    general 

public. 
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Professor  Dr.  R.  Ulbricht  (communi- 
cated) : — I  have  pleasure  in  giving  some 
particulars  of  the  lighting  of  the  State 
railways  in  Saxony.  As  a  rule  incan- 
descent gas  lighting  (Pintsch  system)  is 
used,  the  gas  being  generated  in  special 
retorts  distributed  over  the  railway 
system.  Each  carriage  contains  one 
inverted  mantle  with  a  protecting  basket, 
bye-pass,  and  an  appropriate  means  of 
screening  the  lights.  Two  varieties  of 
burners  rated  respectively  at  35  and  50 
H.K.  are  used,  the  higher  candle-power 
being  employed  in  first  and  second  class 
carriages  and  the  lower  in  third  class. 
The  dimensions  of  the  gasholder  attached 
to  each  carriage  are  such  as  to  supply  gas 
for  30  hours  continuously. 

In  the  electrically  lighted  carriages 
self -generating  systems  are  used,  a  dynamo 
being  fitted  to  every  carriage,  but  there 
is  also  a  battery,  having  a  capacity 
sufficient  to  light  the  carriages  for  six 
hours.  The  lamps  in  the  carriages  are 
run  in  parallel  on  a  pressure  of  32  volts 
16 — 25  H.K.,  metallic  filament  lamps 
being  exclusively  employed.  Each  com- 
partment contains  either  one  or  three 
lamps  according  to  the  class  and  nature 
of  service.  In  some  compartments  there 
are  also  additional  8  candle-power  tubular 
lamps  for  reading  ;  these  are  fitted  under 
the  racks  (so  as  to  throw  the  light  over 
the  passenger's  shoulders). 


Mr.  E.  Kilburn  Scott  :  I  am  glad 
that  my  remarks,  introducing  this  dis- 
cussion, have  been  instrumental  in  leading 
to  the  useful  data  prepared  by  Mr.  Dow, 
which  should  be  of  considerable  value 
to  the  Society. 

Most  of  the  speakers  shared  the  view 
that  the  illumination  in  public  vehicles 
should  be  ample  for  reading  purposes,  and 
it  would  appear  from  Mr.  Dow's  data  that 
companies  now  regard  this  as  quite 
feasible.  On  the  other  hand  I  agree  with 
Prof.  Morris  that  the  illumination  has 
other  purposes  to  serve,  such  as  the 
lighting  of  advertisements.  When  these 
consist  of  light-coloured  surfaces  they  also 
serve  a  useful  purpose  in  diffusing  the 
light  and  relieving  the  contrast  between 
the  brightness  of  lamps  and  dark  sur- 
roundings. For  the  same  reason  a  light 
ceiling   is   a   necessity ;     and   because   it 


helps  to  distribute  the  light  in  the  carriage. 
Opinion  seems  to  be  unanimous  that  it  is 
not  a  satisfactory  plan  to  light  a  com- 
partment from  a  single  central  source 
(although  possibly  the  method  might  be 
used  for  semi-indirect  lighting).  In  any 
case  I  am  disposed  to  think  that  some 
form  of  shade  is  essential,  especially,  as 
Mr.  Mackinney  remarked,  in  the  case  of 
bracket   lights. 

Mr.  Bussell  complained  of  excess  of 
illumination.  There  may  be  some  for- 
tunate people  who  rarely  read  in  vehicles. 
But  in  these  days  many  people,  especially 
those  whose  journey  to  work  occupies  a 
considerable  time,  find  it  necessary  to  get 
through  some  of  their  work  in  the  train, 
and  they  naturally  appreciate  a  good 
illumination  ;  others  regard  this  as  their 
only  opportunity  for  light  reading,  and  in 
fact  the  great  majority  of  people  do  read 
when  travelling.  Mr.  Bussell's  complaint 
of  too  much  light  is  probably  founded  on 
experience  of  unscreened  mantles  and 
filaments,  and  I  do  not  think  he  would 
object  to  a  good  reading  illumination  if 
the  lights  were  properly  shaded. 

Mr.  Mackinney  referred  to  the  value 
of  reflectors  for  concentrating  the  light 
downwards,  while  Professor  Morris  con- 
tended that  the  reflecting  power  of  a 
good  white  ceiling  would  do  what  was 
necessary  in  this  respect.  The  results 
quoted  from  Hibben's  paper  suggest 
that  proper  shading  does  accomplish  an 
economy,  and,  if  carefully  selected, 
diffusing  glassware  should  give  a  more 
decorative  effect  than  bare  sources  will  do. 
There  seems  room  for  new  methods  in 
this  respect. 

As  Mr.  Ives  pointed  out,  there  are 
certain  mechanical  difficulties  to  be  met 
in  the  use  of  globes  and  means  of  attaching 
them. 

Turning  to  tramways  and  tubes,  there  is 
no  doubt  that  one  of  the  chief  imperfec- 
tions in  the  lighting  is  the  fluctuation  in 
the  illumination,  although  it  was  some- 
what surprising  to  learn  from  Prof.  Morris 
that  the  light  actually  varies  in  the 
ratio  of  seven  to  one.  On  some  i raiiicars 
the  interruptions  seemed  to  be  due 
mainly  to  the  fact  that  only  one  plough 
was  used.  Possibly  if  two  were  employed 
the  lamps  would  not  go  out. 

Mr.  Mackinney  doubted  my  suggestion 
that  the  illumination  in  first  class  carriages 
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eded  that  in  the  third  class  coaches. 
I  believe  that  it  is  now  more  usual  to 
provide  identical  illumination  in  all  cl 
than  it  was  a  few  years  ago  :  nevertheless, 
Mr.  Dow's  contribution,  and  also  the 
communication  received  from  Prof. 
Dlbrichl  relating  to  State  railways  in 
Saxony,  show  that  there  are  guch  varia- 
tions. 

In  conclusion  I  may  say  that   I  had  no 
wish     to     criticise     unduly     directors     or 


engineers  of  railway  companies,  especially 

in  view  of  the  fact  that  there  has  been,  in 
recent  years,  a  very  considerable  improve- 
ment in  railway  carriage  li<ditinjn. 
Engineers  generally  are  interested  in  the 
matter,  and  anxious  to  make  improve- 
ment-, but  it  is  the  duty  of  such  Societies 
as  tin-  to  exert  their  influence  with  the 
public,  and  through  them  on  the  direct 
so  a-  to  ensure  that  the  progress  shall  be 
as  rapid  a-  possible. 


THIRD  INTERNATIONAL  CONGRESS  ON 
DISEASES  OF  OCCUPATION. 

To    be    held    in    Vienna,    September 
21st— 26th,  1914. 

This   forthcoming  Congress    is   receiving 

considerable  attention  in  this  country 
and  has  received  influential  patronage. 
The  Home  Secretary  is  the  Hon.  I 'resident, 
and     the     ['resident     of     the     Organising 

<  'on  in  lit  tee  i-  Sir  Thos.  Oliver.  Dr.  T.  M. 
Legge  is  to  represent  the  Home  Office 
a-i.l   is  also  Chairman  of  the  Executive 

<  !ommittee. 

'I'h'-  proceeding?  should  he  of  interest 
to  many  members  of  the  Illuminating 
Engineering      Society.      and      there      will 

doubtless  be  a  number  of  item-  bearing 

on  illumination. 

Those  interested  should  apply  to  the 
Hon.  Secretary,  Dr.  Dearden,  168,  Traf- 
funl  Road,  Salford.  Manchester. 


FIFTH  INTERNATIONALPRINTING, 
STATIONERY     AND     ALLIED     TRADES 
EXHIBITION. 

This  Exhibition  i-  to  take  place  at  the 
Agricultural  I  hill  from  May  1 3th  30th. 
The  support  of  the  industry  and  trades 
interested  promises  to  he  exceptional. 
and  altogether  the  Exhibition  should  be 
an  interesting  one.  Application  for 
tickets  should  he  ma.!.'  t<>  the  Organising 
Manager,  Mr.  F.  W.  Bridges,  l24,Holborn, 
London,  P  ' '. 


A    COMING   ACETYLENE    EXHIBITION. 

\\'i  understand  that  an  acetylene 
exhibition  is  to  be  held  in  Paris  during 

the  autumn.     Tl  e  date  has  not  yet  been 

fixed,      but      it      would     appear     that      the 

exhibition  is  to  lie  on  a  considerable  scale, 
and  it  will  doubtless  be  of  interest  to 
many  of  those  connected  with  the 
industry  in  this  country.  We  observe 
that  the  President  of  tin-  Committee  of 
Organisation  is  M.  L.  de  Seynee,  President 
of  the  Union  Erancaise  dee  Aoetylestes. 
The  General  Secretary  i-  M.  Pierre 
liosemheru  of  tlie  Office  Centra]  de 
I'Acetylene.  1<>I  Boulevard  de  Clichy, 
Pari-. 


SOUTH  METROPOLITAN  ELECTRIC 
LIGHT    AND    POWER    CO. 

Exhibition  Is-   Lxwish  lm. 

Towards  the  end  of  last  month  the 
company  arranged  an  exhibition,  '  Elec- 
tricity in  the  Home.''  in  their  show  room- 
in  the  HJLrh  Street .  I.eu  i-haiu.  We  under- 
stand   that    the    Exhibition  provided  an 

ohjeet    leSBOn   in    the    progress    of    electric 

illumination  since  1S7'.».  It  is  pointed 
out  that  a  consumer  can  gel  nine  times 
the  illumination  that  could  be  obtained 
for  a  given  consumption  of  energy  in  1879. 

Bui  it  i^  important  that  he  should 
understand  how  to  gel  the  he-t  value  hy 
usiiiL'     this     lighl     wisely,    and     therefore 

educational       exhibitions       Bhould       be 

welcomed. 
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SHORT    NOTES 

ON 

ILLUMINATING    ENGINEERING. 


AN     ELECTRICALLY     LIGHTED 
SHADOW   PORTRAIT. 

The  illustration  shows  an  ingenious 
shadow  portrait  of  the  Hon.  W.  J.  Bryan, 
which  was  described  in  a  recent  number 
of  the  Electrical  World.  The  features  of 
the  face  are  formed  by  grooved  channels, 
at  the  base  of  which  lamps  with  opal 
colour  caps  on  the  tips  are  inserted. 
It  will  be  observed  that  the  recesses  are 
strongly  illuminated  and  bring  out  the 
main  features  of  the  face,  but  the  rays 
of  light  do  not  strike  the  outer  portions 
of  the  surface  which  are  left  in  com- 
parative shadow. 

In  addition,  the  lamps  were  obscured 
in  such  a  way  as  to  appear  practically 
of  the  same  intensity  as  the  reflecting 
surface  at  the  bottom  of  the  channels. 
They  were  therefore  indistinguishable 
from  their  surroundings  when  viewed 
from  a  distance.  The  colours  of  the  lamps 
can  be  selected  to  resemble  the  tints  of 
real  life.  The  portrait  was  exhibited  at  a 
recent  National  Conservation  Exposition 
at  Knoxville,  Tenn.,  where  Mr.  Bryan 
was  a  guest  oi  honour,  and  is  stated 
to  have   been  decidedly   life-like. 


A  NEW  GAS-LIGHTED   SUBWAY. 

The  new  subway  from  the  Mansion  House 
Station  has  recently  been  opened,  and 
is  lighted  throughout  by  miniature 
gas  lights.  The  subway  is  decidedly 
brightly  lighted,  but  the  effect  would 
perhaps  be  better  if  the  direct  rays  of  the 
light  were  shaded  from  the  eyes.  In  a 
narrow  passage  this  plan  is  almost  always 
desirable,  and  has  been  followed  on  most 
of  the  subways  on  the  Underground 
railway  s. 
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MINIMUM    ILLUMINATION 
PERMISSIBLE  FOR  SAFETY. 

In  a  recent  article  in  the  Electrical  World, 
Mr.  Ward  Harrison  remarks  : — "  Con- 
sidered only  from  the  standpoint  of  safety 
0*25  ft. -candle  may  in  most  instances 
be  taken  as  the  lower  limit  of  permissible 
intensity  in  an  industrial  plant."  It 
will  In-  recalled  thai  in  t Ik-  Bection  of  the 
Ias1  report  <>f  II. M.  Chief  Inspector  <>f 
Factories  (19TJ)  dealing  with  foundry- 
lighting,  Mr.  I).  I!.  Wilson  pointed  to  the 
desirability  of  a  figure  near  the  above 
being  maintained.  Again,  in  the  dis- 
cussion of  tin'  lighting  of  railway  plat 
fnirn^  in  January,  1912.  a  minimum 
figure  of  0*26  ft.-candle  for  main  plat- 
forme  was  considered  very  nsu  I. 

There  Beems,  therefore,  to  be  good 
precedenl  for  suggesting  this  figure. 
In  addition  it  would  probably  be  found 
to  be  justifiable  on  physiological  grounds, 
for  if  the  illumination  falls  much  below 
this  value  a  profound  change  takes 
place  in  the  retina  ol  the  eye.  and  we 
approach  the  condition  known  as  "  night- 
vision"  when  the  eye  is  in  a  state  of 
instability,  and  finds  it  very  difficult  to 
distinguish  Burrounding  obje<  ts, 


current  by  means  of  a  flexible  plug- 
connector  at  the  back.  By  using  a  series 
of  Buch  panels  quite  a  variety  of  fittings 
can  I"-  Bhown  to  a  prospective  purchaser 
in  <]inie  a  short  time. 


LARGE     LANTERNS. 

How  should  they  be  Lighted  ? 


PORTABLE   DISPLAY  PANELS  FOR 
WALL    FIXTURES. 

A  i  number  of  the  Electrical  World 

describes  an  appliance  for  exhibiting 
electric  wall  fixtures.  This  takes  the  form 
of  a  movable  easel  which  can  be  set  up 
at  any  place  in  the  showroom  to  suit 
the  customei  -  convenience.  The  fit 
is  mounted  on  the  easel  Burface,  which  is 

lltade    ol    VelloU     pllie    -Lulled    .Hid    UlaMied 

to   resemble   <>ak.     I'    is   supplied   with 


Thi-  illustration  -how-  a  series  of  large 
glass  lanterns  typical  ol  those  hung  out- 
aide  many  public-houses  in  London  to- 
day. In  view  of  the  expensive  chars 
of  many  of  these  ornamental  cut-glass 
fixtures  one  can  only  imagine  thai  in  the 
days  of  flatiflame  burners  man}  people 
must  have  been  more  liberal  in  their 
views  oi  expenditure  on  lighting  than 
t  hej  are  to-daj  , 

The  conversion  of  these  tittim.'-  to 
modern  iUunxinants  i-  an  interesting 
problem.     A  small  light  in  this  vast  glass 

hardly  -how  -,   i  hem     to    ad\  ant 
Would  not   1 1  be  bettei   if  w  bite 

translucent  glass  could  be  substituted, 
tin-  causing  the  lantern  to  appear  lumi  i- 
■ » 1 1  —  as  a  w  bole  ! 
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CHANDELIERS. 

By  ax  Engineering  Correspondent. 

The  human  side  of  history  is  often  re- 
flected to  a  remarkable  degree  in  the 
fluctuating  fashions  of  architecture, 
furniture,  and  interior  decoration.  Given 
a  taste  for  the  antique,  together  with  a 
flair  for  historical-detective  work,  and 
your  moralist  is  frequently  tempted  to 
take  a  speculative  excursion  into  the 
realms  of  a  bygone  era,  and  to  deduce 
the  trend  of  a  period  from  its  chairs, 
screens,  fireplaces,    or    even    wall-paper. 

"  Tell  me  what  a  man  laughs  at,"  said 
Carlyle,  "  and  I  will  tell  you  his  charac- 
ter."' With  less  daring  we  might  say, 
show  us  the  bedsteads  and  candlesticks 
of  a  particular  epoch  and  we  will  under- 
take to  make  an  inventory  of  its  social 
and  domestic  manners.  For  this  method 
of  research  the  accessories  of  illumina- 
tion, which  have  come  and  gone  through- 
out the  ages,  provide  many  valuable 
clues.  From  the  crude  torchere  of  the 
ancients  down  to  the  elaborately  fitted 
electrolier  of  to-day,  there  has  always 
been  something  in  the  mere  outward 
form  of  the  light-holder  to  link  us  up 
with  the  human  story.  The  study  of 
chandeliers  alone  is  interesting,  if  for  no 
other  reason  than  that  it  affords  a  striking- 
instance  of  man's  delight  in  making  a 
luxury  of  his  necessaries — of  putting  the 
crown  of  art  on  the  discoveries  of  science. 

As  with  many  another  ornament  that 
has  come  eventually  to  grace  our  homes 
and  halls,  we  find  that  the  chandelier — 
or  hanging  candelabrum — was  first  used 
for  the  lighting  of  churches.  It  super- 
seded the  old  oil  "  lampas,"  which  was 
set  in  a  metal  "  basine  "  and  suspended 
by  a  chain  or  rope  from  the  roof.  The 
framework  of  the  first  chandeliers  was 
probably  made  of  wrought  iron,  and  Pope 
Hadrian  (772 — 795)  is  recorded  as  having 
presented  a  particularly  massive  example 
to  St.  Peter's,  capable  of  holding  1,370 
candles.  Gradually  this  bold  system 
of  lighting  extended  to  mediaeval  castles 
and  council  chambers,  and  the  cunning 
workmanship  of  the  jeweller  and  gold- 
setter  was  often  employed  to  enrich  the 
stems   and   branches   of   the   candelabra 


with  precious  gems  and  golden  emboss- 
ments. In  Italy  and  France,  especially, 
there  was  also  a  fondness  for  painting 
these  pendants  in  the  most  brilliant 
colours.  The  wooden  chandelier — the 
fashion  of  which  spread  all  over  Europe 
between  the  tenth  and  fourteenth  cen- 
turies— gave  the  wood-carver  a  con- 
spicuous object  on  which  to  exercise  his 
genius. 

The  ecclesiastical  specimens — such  as 
are  still  to  be  found  in  some  of  the  cathe- 
drals of  Spain — were  often  of  rare  beauty  ; 
the  religious  imagination  of  the  artist 
was  given  free  play,  and  both  hand  and 
heart  united  in  the  creation  of  gorgeous 
ornaments  designed  alike  for  the  service 
of  man  and  the  adoration  of  God.  Two 
fifteenth  ceofcury  Gothic  chandeliers  are 
to  be  seen  in  the  Temple  Church  at 
Bristol.  On  the  top  of  one  is  carved  a 
figure  of  the  Virgin,  the  other  being  sur- 
mounted by  a  small  statuette  of  St. 
George.  The  palaces  of  Genoa  and 
several  of  the  chateaux  in  Southern 
France  can  also  boast  the  possession  of 
early  work  in  this  genre.  Exquisitely 
carved  wooden  chandeliers  still  beautify 
the  salons  of  some  of  the  aristocratic 
mansions  of  England — those  in  Speke 
Hall  and  Lansdowne  House  being  worthy 
of  special  mention.  It  should  be  re- 
marked, however,  that  it  was  not  till  the 
reign  of  William  III.  that  the  wooden 
chandelier  became  really  fashionable  in 
English  houses,  and  even  this  had  but 
few  branches,  and  generally  had  to  be 
supplemented  by  side  candles  on  the 
wall. 

Chandeliers  of  wood,  iron  or  brass 
(made,  as  a  rule,  with  balls  on  the  stems) 
seem  to  have  been  in  common  domestic 
use  in  Holland  in  the  early  seventeenth 
century.  But  there  is  evidence  that 
even  long  before  that  period  this  useful 
decoration  was  not  unknown  among  the 
Dutch  ;  for  in  the  "  Flemish  Interior,'* 
painted  by  Jan  Van  Eyck  in  143-1.  a 
chandelier  with  branches  for  candles  is 
shown  hanging  in  the  centre  of  the  apart- 
ment. Glass  chandeliers  were  manufac- 
tured extensively  at  Murano  in  the  six- 
teenth century,  and  adorned  with  the 
floral  devices  for  which  the  Venetians  were 
famous.  By  the  time  of  Charles  I. 
chandelier  lighting  had  become  a  familiar 
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luxury  in  the  homes  of  tin-  aobility  and 
middle  gentry  of  this  country  ;  and  al 
the  Restoration  the  dining  room-  and 
ballrooms  of  tin-  j_'ivat  were  irradiated 
by  as  many  as  three  and  four  tiers  of 
lights  burning  in  magnificenl  brass 
chandeliers.  Wood,  as  we  have  seen, 
rami-  in  with  William  ;  and,  owing  partly 
to  the  indoor  taste  s  of  fashionable  Bociety, 
for  the  oext  hundred  years  or  bo,  running 
more  to  gaming  and  dicing  than  to  large 
gatherings,  very  little  improveini  nl 
in  lighting  arrangements  took  place  till 
about  1800.  To  the  call  of  "  more 
light,"  William  K- nt  and  other  architects 
of  th<-  time  responded  with  an  elegant 
Bystem  of  illumination  thai  banished  the 

j:an      gloom      for      ever.       (  'hai  2 

recreations  demanded  a  more  brilliant 
central  Lighting  and  the  type  "t  chan- 
delier installed  by  Kent  has  been  found 
easily  adaptable  to  modern  uses.  The 
first  artistic  attempt  to  harmonise  the 
chandelier  w  it  h  1 1  •  t  he  furniture 

and  fittings  was  made  by  Chippendale, 
who  published  a  Bet  of  ten  designs  in 
I  Ton.       It     is    doubtful,    however,    if   iiny 

of  these   were  executed. 

The  ugly  glass  chandelier  or,  more 
properly,  "  lust re  bo  common  at  one 
time  «m  the  mantelshelf  of  middle-class 
families,  is  now  quite  demode.  It  wms 
usually  a  French  production  and  tame 
from  Dinant,  the  ware  generally  being 
known  as  dinanderie.  References  to 
these  Bmall  domestic  reflectors  are  fairly 
frequenl  in  the  pages  of  the  Victorian 
novelists,  but  the  things  themselves 
are  rarities  now,  even  at  the  "marine- 
Btore  dealers."  Dickens  pokes  mild  fun 
in  one  of  In-  Bketches  al  "the  remains 
of  .i  lustre  without  any  drops,"  and 
Disraeli  emits  a  mote  superior  Bneer  at 
"  the-c  tasteless  lamps  and  tawdry  chan- 
deliers, evidently  true  cockneys,"  in 
"  Coningsby."  some  verj  fine  examples 
of  large,  hanging  candelabra,  with  English 
cut-glass  pendants,  are  extant  al  Pens 
hursl  :  and  in  its  highest  form  the  glass 
chandelier  was  often  a  1 1 ue  and  i  baste 
piece  of  art. 

Chandeliers  were  also  made  of  silver, 
the  richest  specimen  of  which,  in  use 
to-day,  being  the  one  at  rlnole.  The  most 
elementary  consideration  of  the  subject 
is  sufficient  to  prove  what  a  vast  variety 


of  craftsmen  have  devoted  their  talent 
and  skill  at  different  periods  to  the  con- 
struction of  this  most  lustrous  adorm 
The  blacksmith,  the  goldsmith,  the  silver- 
smith, the  glass  cutter  and  the  cunning 
carver  are  but  a  few  of  the  artificers  who 

have  helped  to  make  a  fitting  habitation 
for  the  wonderful  god,  Light.  The  light 
has  changed  through  the  centuries,  .mil 
a  different  power  shines  in  the  branches 
of  the  chandelier  to-day  from  that  which 
served  the  mediaeval  churchmen.  Hut 
the  inspiration  of  the  chandelier  itself 
Burvives,  and  is  found  as  adaptab 
electricity  as  to  candles. 


HOW    GAS    WAS   STOLEN     AN 
INGENIOUS    DEVICE. 

A   recent  Dumber  of  The  (ins  Ind 
describes  a   highly  novel  and  ingenious 

method     of    avoiding     payment     foi 

obtained  through  the  slot  met 
Manager  of  the  Honolulu  <Jas  Company 
discovered  that  he  had  one  consumer 
whose  meter  uever  contained  a  com. 
and  who  nevertheless  managed  to  .net  his 
gas  with  perfect  regularity.  Eventually 
the  puzzled  company,  on  the  under- 
standing that  they  would  not  prO» 
induced   him   to  explain   how   the  trick 

was  done.      He  took   them  at   their  word 

and  produced  a  steel  mould  of  a  coin 
and    a    freezing    machine.     He    poured 

a  little  watei  into  the  mould  and  a  fen 
seconds'  application  of  the  spray  tu 

the  water  into  a  hard  ice  disc  the  size  of 
the    coin.    This    he    dropped    into    the 

llietel.        The       lee       performed       tile       Work 

of    the    coin    and.    aftei    a    short    I 

melted  and  ran  out.  The  watei  went 
into  the  bottom  of  the  machine  and 
gradual!}    evaporated,   leaving   no   l 

behind. 

Whenever  the  time  i  ame  round 
insei  t  a  new  coin  1 1ns  process  was 
peated. 
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REVIEW   OF   THE 
TECHNICAL    PRESS. 


ILLUMINATION  AND  PHOTOMETRY. 

A  recent  volume  of  the  Transactions 
of  the  American  Illuminating  Engineei- 
ing  Society  contains  a  variety  of  articles. 
E.  J.  Edwards  and  W.  Harrison  deal 
with  Office  Lighting.  The  installations 
are  described  with  photographs  and  full 
illumination  data  ;  it  is  interesting  to  see 
that  "  surface  brightness  "'  values  for  the 
chief  objects  in  the  rooms  are  also  given. 
A  picture  illustrating  six  alternative  types 
of  units  is  shown  and  the  authors  work 
out  the  consumption  of  electricity  neces- 
sary to  give  5  ft. -candles  in  each  case. 
It  may  be  noted  that  the  amount  re- 
quired with  indirect  lighting  was  approxi- 
mately twice  that  for  the  direct  system 
(lamps  in  prismatic  glass  reflectors), 
semi -indirect  lighting  taking  an  inter- 
mediate position. 

Somewhat  similar  figures  are  given 
in  the  contribution  in  the  same  issue 
by  Aldrich  and  Maeia,  who  describe 
a  large  office  installation  with  indirect 
lighting.  They  give  the  relative  efficien- 
cies of  the  direct  and  indirect  systems 
as  55  per  cent,  and  38  per  cent,  respec- 
tively. These  investigators  also  carried 
out  experiments  on  the  deterioration  due 
to  dust.  They  found  that  with  all  the 
systems  studied  (direct,  semi -indirect  and 
indirect)  a  diminution  in  illumination  of 
10  per  cent,  during  the  month  occurred  ; 
glassware  should  therefore  be  cleaned 
monthly. 

Other  contributions  in  this  number 
include  an  article  by  Roscoe  Scott  on 
the  Evolution  of  the  Lamp.  Illustra- 
tions of  many  early  Egyptian  lamps, 
oil  lamps,  pine  splinters,  &c,  are  given, 
and  the  paper  is  concluded  by  a  useful 
series  of  references. 

Finally  we  may  note  the  contribution  by 
C.  .A.  Peterson  on  Combination  Fixtures, 
in  which  the  author  discusses  the  design 
of  fixtures,  in  which  gas  and  electric 
lamps     are     combined.     To     secure     an 


artistic  result  in  these  circumstances 
requires  no  little  skill.  A  number  of 
typical  fixtures  of  this  kind  are  illustrated, 
and  something  is  said  on  the  selection 
of  fixtures  suited  to  various  types  of 
interiors. 

Several  articles  deal  with  artificial 
daylight. 

A  recent  article  by  H.  E.  Ives  on  the 
subject  suggests  the  use  of  "artificial  day- 
light spectacles,"  i.e.,  spectacles  equipped 
with  special  tinted  glass  which  causes 
the  objects  illuminated  by  artificial 
illuminants  to  appear  the  same  as  by 
daylight  ;  naturally  the  variety  of  glass 
used  has  to  be  selected  with  "reference 
to  the  illuminant,  i.e.,  the  pair  of  specta- 
cles designed  for  use  with  incandescent 
gas  light  might  not  answer  with  electric 
light  and  vice  versa. 

An  article  by  Luckjesh  (Elec.  World , 
April  4th)  discusses  new  applications 
of  coloured  light  in  connection  with 
advertisement  and  spectacular  lighting. 
He  suggests  that  by  selecting  the  colour 
of  the  light  used  to  illuminate  a  picture 
old  and  faded  pigments  can  be  made  to 
appear  fresh  and  vivid.  The  article 
also  shows  how,  in  some  lights,  objects 
of  certain  colour  in  a  picture  can  be  made 
to  disappear. 

Several  journals  refer  to  a.  novel 
method  of  lighting  proposed  by  W.  DA. 
Ryan  for  the  Palace  of  Horticulture 
at  the  coming  Exhibition  in  San  Francisco. 
The  dome  is  made  of  glass  and  on  this 
an  image  of  a  large  screen  illuminated 
by  a  battery  of  searchlights  is  to  he  im- 
posed by  means  of  series  of  lenses. 
Various  colour-changes  will  he  available, 
and  there  is  also  a  special  lens,  broken 
up  into  small  segments,  which  is  intended 
to  produce  a  *'  spotty  "  effect,  which 
will  be  constantly  altering  and  will 
make  the  dome  appear  'as  though 
there  were  millions  of  tiny  tadpoles 
squirming  about  in  it  "——a  very  curious 

effect  ! 
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L.  R.  Inoersoll  (Eire.  World.  March 
21st)  describes  a  new  form  of  instrument 
for  testing  the  glare  from  shiny  paper. 
It  utilises  an  eyepiece,  half  of  which  is 
covered  by  a  smoked  glass  and  the 
other  by  a  Nico]  prism.  Through  this 
tin-  specimen  of  paper  is  viewed  at  an 
angle  such  that  the  directly  reflected 
light  from  it  is  completely  polarised. 
Ili'ice  the  amount  of  turning  of  the  N 
necessary  to  cause  both  sections  of  the 
field  to  appear  equally  bright  will  be 
a  criterion  as  to  the  percentage  of  "direct- 
ly reflected  light,  i.e.,  of  the  degree 
of  glaze. 

Finally  we  may  note  in  Scienct  et  Art 
cTEclairagi  a  contribution  dealing  with  the 
lighting  of  motor-cars.  The  first  Bection 
discuasee  the  future  of  the  accumulator 
in  relation  to  car-lighting,  the  second 
deals  mainly  with  the  use  of  the  oxy- 
petrol  dime,  playing  on  a  small  pastille 
of  incandescing  material,  which  is  used 
for  headlights.  It  i-  stated  thai  by  this 
means  a  li<_dit  of  1,600  candles  without 
reflector,    is    obtained;      and    that    by 

a      suit;tl>le      man  gin      reflector     a      I 

equivalent    to    120,000    candle-    can    be 

produced. 

ELECTRIC    AND    GAS    LIGHTING,    &c. 

The  Elektrotechnischt  Zeitschrift  (March 
19th)  contains  a  summary  of  the  year's 
electrical  progress  in  Germany.     A  section 

of  the  report  i>  given  up  to  lighting. 
The  chief  event  has  been  the  introduction 
of    half-watl    lamps,  which    are   said    to 

have  now  a  life  of  800  hour-,  w  it  h  a  dimi- 
nution in  c.p.  of  only  20  per  cent,  during 
this  period.  The  Moore  light  is  also 
discussed.  The  development  of  this  illu- 
minant  in  Germany  lias  led  to  special 
regulations  being  framed  by  the  Licht- 
kommission  of  theVerband  deutecher  Elek- 
trotechniker  with  regard  to  testing  the 
illuminating  value.  It  i-  su'_rL'c-ted  that 
this  should  i.c  done  on  the  basis  of  the 
horizontal  illumination  produced  over 
a  certain  area  by  a  tube  of  specified  con- 
sumption. 


A.  FBOGET  (Scifnce  ft  A  rt  d' Eclairage, 
March)  contributes  an  article  comparing 

the  efficiency  of  arc   lamp-  and   half-watt 

tungsten   lamp-.     G.  R.  Mylo  describes 
the  details  of  arrangement  of  the  electrical 
signal    lamps    installed    for    the    purpose 
of  controlling  the  river  traffic   on    - 
of  the  bridges  in  Berlin. 

H.  ().  SWOBODA  (Proc.  Am.  Intt.  E.E.. 
April;  describes   a   number  of  electrical 

miner's      lamps,     including      the      winner 

Of  the  iecent    Home  Office  competition. 

We  may  note  next  an  article  by 
S  on  the  Future  of  Gas  for  Street 
Lighting  [O. W.,  April,  4th).  The  authoi 
lays  Btress  on  the  need  for  some  method 
of  distributing  the  light  from  '_ra,-  mantles 
more  effectually,  similar  to  the  prismatic 
globes  used  with  some  arc  lamp.-,  which 
improve  the  polar  curve  and  enable 
the  parts  of  the  pavemenl  most  remote 
from   the   lamps    t<>   be   fully   illuminated. 

He  also  remark-  thai   t  he  pen- 

ing  for  high  pressure  gas  lamp-  of  some- 
what   lower    power    (250     600  candles), 

particularly    with    a    view    to    the   class    oi 

work    likely    to    be    undertaken    l>>    tin 

half-watt    lamps. 

Reference  should  also  be  made  t"  B 
recent  paper  by  I\].i:ih:ht  before  the 
German  niuminating  Engineering  Society 
[J.f.  0.r  March  28th).    Fie  describes  various 

methods  of  using  oil  gas  and  incande-cent 

mantles  for  signals,  beacons,  Are.,  and 
point-out  that  these  can  be  made  strong 
enough  now  to  be  used  on  buoys  or 
in  other  circumstances  where  then 
pitching  and  tossing.  Lights  for  aviation, 
both  for  travelling  aeroplane-  and  for 
signals,  an  now  attracting  attention. 
Experiments  are  being  made  with  captive 
illuminated  balloons.  The  chief  distinction 
between  a  flashing  signal  for  marine 
purposes  and  for  aviation  is  that  m  the 
former  case  the  variation  take-  placi 
mainly  in  a  horizontal  plane,  while  for 
air-traffic  the  signal  is  viewed  from  many 
different  directions  in  -pace  and  must 
be  designed   accordingly. 


List   of    References  : 

Illumination    and    Photometry. 

Aldrich,  T.  II..  and  Malia,  J.  P.     Indirect   Illumination  of  the  General  Offices  of  a  large  building 

[T.I.B.8.,  Vol.  IV.  No.  2,  1914). 
Editorial*     Artificial  Daylight  [Site  World,  March 21st). 

Glare  from  Paper  (F.I"-.  World,  March  21st). 

Practical  use  of  Colour  Effects  (ATec  World,  April  1th). 
Edwards,    K.   J.,   and    Harrison,   W.     Some    Engineering    Features   of  Office    Building    Lighting, 

(T.l.E.s..  vol  IV.  So.  2). 
i  li.  I.   i:      a,  means  to  measure  the  glare  from  shun  paper  (flee  World,  March  21st). 

Luokiesh,  M.     Use  of  varicoloured  light  in  advertising  and  stage  displays  ( /./■■    II  orld,  April  itli) 
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Ives,  H.  E.     Artificial  Daylight  Spectacles  (Am.  Gaslight  Journal,  March  23rd). 
Petersen,  C.  A.     Design  of  Combination  Fixtures  (T.I.E.S.,  Vol.  IX.,  No.  2). 
Roscoe  Scott.     The  Evolution  of  the  Lamp  (T.I.E.S.,  Vol.  IX.,  No.  2). 
Turner,  H.  H.     The  Essential  Elements  in  Vision  (T.I.E.S.,  Vol.  IX.,  No.  2). 
White,  G.  W.     The  properties  of  Selenium  Blocks  (Phil.  Mag..  Feb.). 

Details  of  Unique  Lighting  Scheme  (Journ.  of  Elec,  Power  and  Gas,  April  4). 

Deutsche  Beleuchtungstechnische  Gesellschaft  (J.f.G.  March  28th). 

Notes  sur  l'Eclairage  des  Automobiles  (Science  et  Art  de  VEclairage,  March). 

Electric  Lighting. 

Froget,  A.     Essais  comparatifs  entre  les  arcsetles  lampes  intensives  demi-watt  (Science  et  Art  de 

VEclairage,  March). 
Mylo,   G.    R.       Elektrische    Schiffahrtsignal-Beleuchtung    auf    einigen    Briicken    Berlins   (E.T.Z., 

April  2nd). 
Swoboda,  H.  0.     Self-contained  Portable  Electric  Mine  Lamps  (Pror.  Am.  Inst,  of  Elec.  Engrs., 

April,  1914). 

Die  deutsche  Elektroindustrie  im  Jahre,  1913;     Elektrische  Beleuchtung]  (E.TZ.,  March 

19th). 

Lampes  a  Incandescence,  Quelques  brevets  recents  (Per.  Electrique,  April  3rd). 

Gas,  Oil,  Acetylene  Lighting. 

Ahrens,  F.     Die  Eisenbahnbeleuchtung,  System  Dalen  (Z.f.B.,  March  20th). 

Brewer,  R.  W.  A.     Country  House  Lighting  (Acetylene.  Lighting  at  d  Welding  Journal,  April). 

Xlebert.     Leuchtfeuer  fiir  den  See  and  Luftverkehr  (J.f.G.,  March  28th). 

"  S."     The  Future  of  Gas  for  Street  Lighting  (G.  W.,  April  4th). 

An  Acetylene  Exhibition  (Acetylene  Lighting  and  Welding  Journal.  April). 

Motor  Car  Lighting  (Acetylene  Lighting  and  Welding  Journal,  March). 


CONTRACTIONS  USED. 


E.  T.  Z. — Elektrotechnische  Zeitschrift. 
J.  f.  G. — Journal  fiir  Gasbeleuchtung. 
J.  G.  L. — Journal  of  Gaslightina. 
G.  W.— Gas  World'. 


T.  I.  E.S. — Transaction*  of  the  Illuminating 

Engineering  Society  (U.S.A.). 
Z.f,  B. — Zeitschrift  fiir  Beleuchtungswesen. 


Traction  Type  Lamps 

with  Drawn  Wire  Filaments. 


Many  advantages  are  to  be  obtained  by  the  use 
of  Special  Traction  Type  OS  RAMS  for  Car  and 
Ship   Lighting. 

Recent  tests  by  tramway  companies 

have  proved  the  life  of  Osrams 

to   be    twice    that    of    carbon 

lamps    combined   with    50  per 

cent,  saving  on  lighting  load 

and    25   per    cent,    increase 

of  candle-power. 

MADE  IN  15,  20,  and  30-WATT  SIZES. 
VOLTAGES  FROM  65  to  135. 

No  other  Electric  Lamp  is  stronger. 

Advt.  of  The  General  Electric  Co.,  Ltd.— 
Head  Office:  til,  Queen  Victoria  si  ,  London,  ■  .0. 
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REVIEWS    OF   BOOKS 

AND 

PUBLICATIONS  RECEIVED. 


Electric  Circuit  Theory  and  Calculations. 
By  W.  Perren  Maycock.  (Whittaker  and 
Co..    London    and    New     York,    1913. 

.■{.">.")  /,/,..  li'o  illuatraUons.     '■'<■-.  6d.  i»t.) 

This  book  contains  a  Bimple  treatment 
of  wiring  problems  and  calculations.  It 
is  intended  mainly  for  students,  the 
ground  covered  being  mainly  thai  re- 
quired for  the  City  and  Guilds  examina- 
tions   in    this    Bubjt'i-t.      Sonic    knowledge 


of  electricity  and  magnetism  is,  however, 
assumed.  Liberal  use  i>  made  of  worked 
examples,  always  a  help  to  the  student. 

A  few  pages  are  devoted  to  Light  and 
illumination.  The  author  does  not  regard 
this  as  coming  strictly  within  the  s< 
of  t  lie  book,  but  even  bo  the  space  allotted 
seems  disproporl  ionately  small.  It  might 
well  be  increased  Bomewhal  in  another 
edition. 


r.\   i;.  >  .ranjon  and  P.  Roeem- 
(K.  Oldenbourg,  Munich 


Books  : — 

Nouveau  Ouidt   Pratigui  dt  V  U soger  <T Acetylene. 
berg.     (Office  Central  de  I'Acetylene.  Paris.     1013.) 

0.  /■'.  Schaar's  Kalendar  fir  das  Gas-  und  Wasserfach. 
and  Berlin.     1913.     Second  part.) 

Practical  Illumination:  .1  pockrt-book  for  Engineers  ami  Contractors  u>,<l  all 
interested  in  efficient  illumination  by  electricity.  By  Justus  Eck,  M.A.  (8.  RenteU 
A-  Co.,    Ltd.,    London.   1914.) 

Beleuchtung.  By  Dr.  H.  Strache  and  F.  Elsler.  (R.  v.  Waldhehn,  Vienna. 
I'M.:. 


By  S.  B.  ban-land-.  Inspector  of  Lighting  to  the  i  torpor- 


Reprints  of  Papers,  etc. : — 

'/'A'   Lighting  of  Strt rts. 
at  ion  of  the  City  of  Glasgow. 

Radiant  Energy  and  tht  Eye.  By  M.  LuckJesh.  (Reprinted  from  the  Electrical 
World.) 

I)' i  Rauchglaskeil  als  Photometrischt  Schwachungseinrichtung.  Bj  Dr.  H. 
Kriiss.     (Reprint  from  Zeitschrifi  fUr  Instrumentenbunde.) 

Das  Marmorlicht.  By  W.  Voege.  (Reprint  from  the  Elektrotechnischi  Z<it- 
schrift. ) 

Dit  Osram-Halbwattlampe.  By  H.  Remana  (Reprint  from  Dinglert  PoUi- 
t<  chniscfu  b  Journal,  ) 

Dit  /,  /mim,"  til*-  In  Qrundbegriffe,  erkldrt  tin  „  Uen  Kreise.  By  Dr.  .1.  Teioh- 
muller.     (Reprint  from  Licht  und  l.nu,]„ .) 

Das  elektrischi  Licht  in,  DiensU  </■  r  Projektion.  Bj  N.  A.  Halbertsma.  (Reprint 
tr I >•  /•  Photo-  Wocht .  i 

.1//  Introduction  t<>  //<<  Study  of  Colour  Phenomena.  Bj  J.  W.  Lovibond  ;  also 
On  th,  Possibilities  "in  Standard  Light  ",,'/  Colour  Unit  (paper  i>-.u\  before  the  Society 
of  Dyer-  and  Colourists,  by  the  -.him-  author). 

in,  ParaUelkohlenbogenlampe.  R>  X.  A.  Halbertsma.  (Reprint  from  the 
Jahrbuch  fur  Photographit   n,,,\  Reproduktionstechnik.) 

Examples  oi  illustrated  articlee  printed  on   mat    an    paper:     Tht    Illumination 
of  i/,,    II, », ,, .     I'.\    P.   A.   Vaughn.     Library  Illumination.     By   I      \.    Vaughn.     Tht 
Influenc*   of  Illumination  Conditions  "/■'•/.   Eye-strain.     Bj    A.  .1. 
•  -/  t/,<  Eyes  of  School  Children.     By  X.  M.  Black  and  I-'.  A.  Vaughn 
R\   A.  .1.  Sweet. 

Untersuchungen   <<>,   -/•  i    Halbwattlampe.      By    Dr.    II.    I  u\. 
Zeitschrifi   fur   Beleuchtungswesei 

Transactions  of  tht   Optical  Society  [London):  Sessions  1911    1912  and  1912   1913 


■    I  .  J  '/<  t-  ,  I, ,,71 

l;,  fit  ding  M< 
|  Repi  mi    Iron     the 
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TRADE    TOPICS 
AND     INDUSTRIAL    SECTION. 

[At  the  request  of  many  of  our  readers  we  have  extended  the  space  devoted  to  Trade 
Notes,  and  are  open  to  receive  for  publication  particulars  of  new  development!  in  lam™ 
fixtures,  and  all  kinds  of  apparatus  connected  with  illumination.     ovc,ui,me,Ha  '"  "amps, 

The  contents  of  these  pages,  in  which  is  included  information  supplied  by  the  makers 
will,  it  is  hoped,  serve  as  a  guide  to  recent  commercial  developments,  and  we  we 1c  me 
the  receipt  of  all  bona  fide  information  relating  thereto.]  '  welcome 


^m>\ 


VISIT   TO    EDISWAN    WORKS. 

A  visit  of  the  Association  of  Engineers  - 
in-Charge  to  the  above  works  at  Ponders 
End  took  place  on  Thursday,  March  26th. 
over  100  members  of  the  Association 
and  friends  being  present .  The  party  was 
met  by  Mr.  Gimingham  and  conducted 
over  the  Lamp  Department,  all  the  chief 
operations  of  manufacture  being  seen. 
In  addition,  the  manufacture  of  holders, 
switches,  and  other  electrical  accessories, 
the  foundry,  and  the  stamping,  annealing, 
lacquering,  and  other  processes  were 
shown.  The  tour  was  concluded  by  a  visit 
to  the  General  Offices,  where  tea  was 
served.  The  Chairman  of  the  Associa- 
tion's Educational  Committee  expressed 
the  thanks  of  the  party,  and  Mr. 
Gimingham  briefly  replied  for  the  staff. 


We  are  informed  that  Royal  Ediswan 
lamps  are  being  installed  on  the  new 
Cunard  liner  "  Aquitania,"  and  that 
Edison  and  Swan  United  Electric  Light 
Co.,  Ltd..  have  secured  part  of  the  contract 
for  the  supply  of  electric  lamps  to  the 
British  Admiralty  during  the  coming 
12  months. 


The  recently  issued  list  of  Welsbach- 
Kern  gas  radiators  contains  quite  a 
complete  series  of  illustrations.  Lists 
have  also  been  issued  of  the  Company's 
new  Outdoor  and  Indoor  Lamps  ("  Sove- 
reign," "  Emperor,"  and  "  Victor  "),  to 
some  of  which  we  have  referred  previously 
in  these  columns. 


From  H.  Moss  (116,  Horton  Grange 
Road,  Bradford)  we  receive  several  little 
lists  of  electrical  accessories.  (  ne  of  the 
cards  enclose  I  bears  the  motto  "  Th' 
Light  o'  Yorkshire  " — apparently  a  metal 
filament  lamp  in  a  Holophane  Reflector. 


SIEMENS     WOTAN     AND     TANTALUM 
LAMPS      AND      ACCESSORIES. 

This  newly  issued  list  is  attractively 
got  up  and  contains  particulars  of 
several  novelties.  Naturally  the  half- 
watt  lamps  receive  special  attention. 
We  notice  that  the  tendency  to  use 
photographs  of  lighting  installations  to 
illustrate  the  use  of  the  various  units  is 
exemplified  in  this  production,  although 
all  the  reproductions  are  not  equally 
good.  We  expect  such  illustrations  to 
play  an  important  part  in  the  catalogues 
of  the  future. 

ACETYLENE  SAFETY  LAMPS  IN  MINES. 

A  Competition. 

We  notice  that  a  competition  for  acety- 
lene lamps  for  fiery  mines  is  being 
organised  in  Geneva,  and  that  a  sum  of 
5,000  francs  is  to  be  awarded  for  the 
lamp  which  best  fulfils  the  requirements 
as  regards  safety,  and  technical  and 
economical  working. 

Competitors  should  apply  to  the  Secre- 
tariat International  du  Carbure  de  Cal- 
cium, 5  Rue  des  Geanges,  Geneva,  for 
full  particulars. 


AUTOMATIC    LIGHTING    OF    STREET 
LAMPS. 

A  Corporation  desiivs  information 
regarding  systems  of  automatic  lighting. 
Manufacturers  or  agents  are  invited  to 
send  particulars  of  their  apparatus  to 
Box  750,  The  Illuminating  Engineer, 
32,  Victoria  Street,  London,  S.W. 


274 


THE    ILLUMINATING    ENGINEER      (may) 


HOLDERS  AND  CANOPIES  FOR   HALF- 
WATT  LAMPS. 

The  coming  of  the  half-watt  lamps  has 
brought  with  it  certain  problems,  such  as 
the  design  of  Bpecial  holders  which  will 
support  the  somewhat  heavy  lamp,  which 
al  the  same  time  allow  for  ventilation 
and  have  a  pleasing  appearance. 


of  the  lamp  while  also  providing  a  sup- 
port for  suitable  glassware.  This  is  made- 
in  two  forms,  one  for  use  in  cases  in  wliich 


New  B  ill   Goliath  Holder  i'<>r  half-watt 
lamps. 

\  .in  illustration  we  may  take  the 
new  B.T.H.  Goliath  holder,  which  is  made 
of  brass  and  provided  with  special 
ventilating  apertures  which  prevent  an] 
-i\  e  beating,  fn  addition,  the  general 
effect  of  the  holder  makes  it  unnecessary 
t..  adopt  elaborate  precautions  t'  conceal 
it. 

Another  illustration  -how-  the  new 
Benjamin  porcelain  Goliath  screw  holder 
for  half-watt  lamps.  These  holders  are 
stated  to  !»•  capable  of  carrying  16 
amperes  at  100  volts.  Another  feature 
to  which  attention  is  drawn  bj  the 
Benjamin  Electric  Ltd.  is  the  issue 
new  Beries  of  steel  reflectors  for  half-watt 
lamps  which  are  expected  to  !•<•  eminently 
suitable  for  factory  lighting.  This 
reflector  is  also  illustrated. 

Yet  another  hah' watt  novelty  is  the 
Holophane  canopy,  which  is  designed  to 
cover  up  the  somewhat   unsightly  neck 


Benjamin  Goliath 
Porcelain  Screw 
Lamp-holder  ior 

half-watt  lamps. 


New    Benjamin   Steel 
Reflector  for  use  with  half- 
wan  lamp-  ior  factory 
lighting. 


the  canopy  has  not  to  bear  the  weight  of 

the   liLrhtiii'_r   unit    as   a    whole;   the   other. 

strengthened  by  an  internal  support,  i- 
used  tor  open  type  glassware  where  the 
whole  weight  of   tiie  fitting  comes  <>n  the 

canopy. 


Type  used  when 

canopy  supports  entire 

weight  of  fitting. 


Type  used  when 
weight  of  unit  a-  a 
whole  i-  not   borne 

by  canopy. 


aopies  of  this  type  will  be  toimd 
very  serviceable  in  connection  with  the 
new  Holophane  glassware  for  half-watt 
lamps,  Buch    as    the    "  Excellite ' 

p.  Sector  Hemisphere  '  glassware  i  his- 
trated  not  long  ago  in  tllis  journal. 
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Chandeliers,  by  an  Engineering  Correspondent 

Comparison    of    Estimated    and    Observed    Values    of    Illumination   in    some 
Lighting  Installations,  A 

(Discussion — A.  P.  Trotter — L.  Caster — J.  Darch — T.  G.  Clark— T.  E.  Ritchie 

J.  Lovibond — V.  H.  Mackinney — E.  Willis — J.  Eck — J.  S.  Dow— R.  J.  Wallis 
Jones— P.  H.  Gooch— W.  C.  Clinton)  

Editorial  ..  ..  ..  ..  ..  ..         L.  Gastek 

illuminating  Engineering  Society— 

(Founded  in  London,  1909.) 
Account  of  Meeting  on  April  7th 
New  Members 
Notice  of  Annual  Meeting 
Discussion  on  "A  Comparison  of  Estimated  and  Observed  Values  of  Illumination 

in  some  Lighting  Installations" 
Discussion  on  The  Lighting  of  Railway  Carriages  and  other  Public  Vehicles 

Illuminating  Engineering,  Short  ISotes  on 

Kennelly  Graphical  Construction  for  Mean  Spherical  Candle-Power,  The 

Publications  received 

Railway  Carriages  and  Public  Vehicles,  Lighting  of 

(E.   Kilburn   Scott— L.    Gaster— J.    S.  Dow— J.  T.  Morris- 
Mackinney— E.  Styles — G.  Campbell— R.  C.  Bussell) 

Review  of  the  Technical  Press 

Trade  Topics 


-R.   A.    Ives— V.    H. 


PAGE 

267 


229 

225 


245 
245 
245 

229 
246 

265 

242 

272 


246 
269 
273 


PERSONAL. 

We  are  informed  that  Mr.  R.  J.  Wallis 
Tones  has  been  nominated  as  a  candidate 
tor  the  Council  of  the  Institution  of 
Electrical  Engineers. 

Mr.  R.  J.  Wallis  Jones  is  well  known 
to  readers  of  this  journal  as  a  member 
of  the  Council  of  the  Illuminating 
Engineering  Society,  and  his  name  is 
ilso  connected  with  many  associations 
tnd  committees  in  the  electrical  industry. 
Since  the  commencement  of  his  pro- 
essional  career  in  1881  he  has  had  a 
varied  experience  of  electrical  work 
in  different  parts  of  the  world,  finally 
commencing  practice  as  a  consulting 
■ngineer  in  1898. 

We  feel  sure  that  his  candidature  will 
eceive  warm  support  from  his  many 
riends  in  the  electrical  industry. 

ELECTRIC  LIGHT  SWITCHING. 

T  will  be  recalled  that  Messrs.  A.  P. 
-iiindberg  &  Sons  have  organised  period- 
ical examinations  on  "  Electric  Light 
switching."  We  are  informed  that,  as  a 
esult  of  the  last  examinations,  22  com- 
>etitors    were    awarded    the    Advanced 


Grade  Certificate,  41  the  Intermediate 
Grade,  and  81  the  Preliminary  Grade. 

It  is  interesting  to  note  that  the  first 
prize  in  the  Advanced  Grade  went  to 
Mr.  W.  D.  Douglas,  a  member  of  the 
Illuminating  Engineering  Society. 

We  notice  that  an  agreement  has  been 
entered  into  between  the  electrical  em- 
ployers' branch  of  the  Manchester  and 
Salford  and  District  Building  Trades 
Association  and  the  Electrical  Trades 
Union,  for  a  revised  code  of  Working 
Rides  for  Electrical  Wiremen. 


PETROL  AIR   GAS  PATENTS. 

Offers  are  invited  for  the  purchase  of 
the  following  British  Patents  relating  to 
Air  Gas  Machines,  viz.,  No.  Pi.:,;.",  of 
1902,  No.  18,046  of  1905,  and  No.  7925 
of  1907,  all  of  which  are  subjeel  to  a 
liability  for  Royalties  to  the  original 
patentee.  All  inquiries  should  be  ad- 
dressed to  Mr.  P.  J.  GoodchJld,  62, 
London  Wall,  London,  E.C. 
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A     FLOOR    STANDARD    INDIRECT 
LIGHTING  UNIT. 

The  two  illustrations  show  a  novelty 
in  indirect  lighting  introduced  by  the 
British  Thomson  Houston  Co.  Ltd.  (Mazda 
House.  77.  Upper  Thames  Street.  London). 
namely,  a  floor  standard  equipped  with 
a  lamp  and  reflector  to  direct  the  light 
upwards  on  the  indirect  principle,  and 
also  several  lamps,  spaced  round  the 
reflector,  which  emit  light  downwards  so 
as  to  give  a  reading  illumination  below 
the  lamp.  The  lamps  are  separately 
controlled  so  that  the  fitting  gives  either 
pure  indirect  lighting,  direct  lighting,  or 
a  combination  of  the  two. 

A  similar  arrangement  can  also  be 
obtained  in  the  form  of  a  table  standard. 

MORE  SIEMENS  CONTRACTS. 

Mkssrs.  Siemens  Bros.  Dynamo  Works 
Ltd.  (Tyssen  Street.  Dalston)  announce 
that  they  have  secured  contracts  with 
the  following  : — 

Southampton  Harbour  Board  (Tanta- 
lum and  Carbon  lamps  and  glassware), 
Middlesbrough  Corporation  (Tantalum, 
Wotan  and  Carbon  lamps).  Belfast  City 
Corporation  (Carbon  lamps).  Newport  Cor- 
poration (Carbon  lamps).  Salford  Town 
Council  Tramways  (Wotan,  Tantalum 
and  Carbon  lamps),  Bolton  Corporation 
Tramways  (Tantalum  lamps).  Croydon 
County  Borough  (Tantalum  traction  and 
Wotan   lamps). 

The  Manchester  Tramways  have  also 
decided  to  renew  their  contract  for 
Tantalum  traction  lamps. 

In  view  of  the  discussion  on  the  Lighting 
of    railway  carriages  and  public  vehicles 

which  a p| rs  in  the  present    number,  it 

is  of  interest  to  notice  the  variety  in  types 
of  lamps  still  being  used  for  these  pur- 
pose*. In  passing  it  may  also  be 
mentioned  that  the  s.s.  "  Umgeni," 
which  recently  brought  the  deported 
Labour  leaders  to  this  country,  is  one 
of  the  many  boats  fitted  with  Tantalum 
lamps. 

SIEMENS   BOHEMIAN  CONCERT. 
The   combined   staffs   of   the   Siemens 
departments    at     Upper    Thames    Street 

and      Dalston     passed     a     most     enjoyahle 

evening  ;it  their  last  Bohemian  Concert 
at  Anderton's    Hotel.     Mr.    A.    II.    Bate 

took  the  chair  during  the  first  half  of  the 

proceedings    and    Mr.    W.    le    Marechal 

during      the      second.       Both      gentlemen 

referred  to  the  amicable  relations  and 
co-operation  between  the  two  depart- 
ments, and  this  was  also  tin'  subject  of 
reference  by  Mr.  E.  < '.  Laughton  in  replying 

to  the  toast    of  the   Dalston  staff. 


Arrangement  of  reflector  and  lamps  in  B. 
"  Eye-rest  "  Standard. 


■"■ 


H.T.H.  '•  Eye-rest"  Floor  Standard  with 
utilising  arrangement  shown  ah<  ve 
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OFFICIAL  ORGAN  OF  THE 

illuminating  Engineering  Societp. 

(Founded  in  London,   1909.) 
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EDITORIAL. 

The  Annual  Meeting  of  the  Illuminating  Engineering  Society. 

On  pages  306 — 316  will  be  found  the  account  of  the  Annual  Meeting  of 
the  Illuminating  Engineering  Society,  which  took  place  at  the  house  of  the 
Royal  Society  of  Arts  on  May  21st,  and  also  the  report  of  the  Council  pre- 
sented on  this  occasion.  The  meeting  was  noteworthy  as  being  the  last 
occasion  at  which  Professor  Silvanus  P.  Thompson  presided  as  President 
of  the  Societ}-,  and  the  opportunity  was  taken  to  express  the  great  indebted- 
ness of  the  Society  and  its  appreciation  of  his  able  guidance  during  its 
initial  five  years  of  existence. 

The  Editor  would  like  to  add  a  few  words  expressing  his  personal 
appreciation  of  Professor  Thompson's  sympathy  and  support.  When, 
about  seven  years  ago,  he  was  endeavouring  to  secure  support  for  the 
Illuminating  Engineering  movement,  Professor  Thompson  was  among  the 
very  first  to  appreciate  the  importance  of  this  work  ;  and  to  his  enthusiasm 
and  to  the  very  considerable  help  which  he  gave  so  freely  at  that  time,  the 
subsequent  success  of  the  Society  is  largely  due.  Although  he  is  retiring 
from,  the  Presidency,  all  members  will  be  glad  to  know  that  the  Society 
will  still  enjoy  the  benefit  of  his  ripe  experience  and  versatile  gifts  in  dealing 
with  the  complex  international  problems  before  it. 
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In  nominating  Professor  Thompson  an  Honorary  Member  the  Society 
has  conferred  on  him  the  greatest  mark  of  appreciation  that  is  at  present 
in  its  power  to  bestow.  But  we  would  like  to  see  in  years  to  come  a 
Thompson  scholarship,  lecture,  or  research  fund  instituted,  which  would 
permanently  connect  his  name  with  the  Society  for  which  he  has  laboured 
so  well. 

The  Society  can  be  congratulated  on  having  secured  in  Sir  William 
Bennett,  K.C.V.O.,  F.R.C.S.,  a  worthy  successor  whose  support  at  the 
present  moment  will  be  of  the  greatest  possible  value.  The  Society  ha-  ata  i 
been  privileged  to  add  to  its  list  of  Vice-Presidents  Sir  Thomas  Oliver,  whose 
name  is  so  closely  associated  with  the  study  of  industrial  hygiene,  in  which 
subject  lighting  is  destined  to  play  an  important  part. 

The  medical  profession  justly  occupies  a  high  place  in  the  public 
estimation.  It  is  entrusted  with  the  duty  not  only  of  curing  diseases  but 
of  aiding  the  removal  of  the  causes  of  them.  It  has  become  the  guardian  of 
the  public  health.  Naturally,  therefore,  the  Society  looks  to  the  medical 
profession  to  put  forward  the  claims  of  good  illumination  and  to  teach 
the  public  that  good  lighting,  whether  in  the  home,  the  school,  or  the 
factory,  is  an  essential  factor  in  a  healthy  life. 

The  Report  of  the  Council  resembles  those  of  previous  years  in 
emphasising  the  wideness  of  the  ground  covered  by  the  Society  and  the 
lar^e  number  of  meetings  and  congresses  each  year  at  which  some  aspect 
of  Illuminating  Engineering  is  discussed.  The  scope  of  the  movement  is 
growing  continually,  and  there  are  now  few  bodies  which  are  not  to  some 
extent  interested  in  illumination.  It  is  hoped  that  through  the  medium 
of  committees  the  work  will  be  considerably  extended.  The  existing 
committees  of  the  Society  have  done  excellent  work.  The  reports  on 
the  Artificial  Lighting  of  Schools  and  Libraries,  issued  last  year,  attracted 
considerable  attention.  We  may  mention  that  the  corresponding  interim 
report  on  the  Daylight  Illumination  of  Schools  will  be  issued  shortly, 
and  we  believe  that  this  will  be  one  of  the  most  valuable  reports  on  this 
subject  yet  drawn  up  in  this  country.  Now  it  is  proposed  to  extend  the 
number  of  committees  further  by  forming  one  to  deal  with  the  lighting 
of  Picture  Galleries  and  Art  Studios,  and  others  to  deal  with  tin  Extension 
of  Membership  of  the  Society  in  the  provinces,  the  Encouragement  of 
Research,   and   similar   matters. 

Another  entirely  new  feature  is  the  suggested  -i  heme  of  extension  of 
membership  in   the   provinces.     It    is  hoped  that   by  forming  centres  of 
activity  in  the  chief  < ities  of  this  country,  the  influence  of  tin    Sot  i<  tv  will 
be  greatly  extended,  and  that  before  long  it  will  be  possible  to  hold  sp 
meetings    in    each    locality. 

Meantime,  tne  chief  requirement  i-  to  increase  the  membership  in  the 
various  districts  sufficiently  to  make  tin-  possible,  and  we  hope  that  members 
of  the  Society  residing  out  of  London  will  bear  this  in  mind  and  take 
advantage  of  ever)'  opportunity  of  interesting  their  friends  in  the  movement. 


Public  Lighting  in  Europe  and  America. 

In  this  issue  we  reproduce  a  paper  on  the  above  subject  read  by  Mr. 
C.  E.  Lacombe,  the  Chief  Engineer  01  Light  and  Power  in  the  City  of  New 
York,  before  the  joint  meeting  of  the  American  Illuminating  Engineering 
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Society  and  the  Municipal  Art  Society  of  New  York.  Readers  will  be 
interested  in  the  comparisons  Mr.  Lacombe  draws  between  the  lighting  of 
American  and  Continental  cities.  There  is  doubtless  much  in  the  lighting 
of  London  that  might  be  improved,  but  it  is  at  least  satisfactory  to  find 
that  the  lighting  of  our  main  streets  does  not  fall  behind  that  of  any  modern 
city.     In  fact,  in  some  places  it  excels  anytning  done  abroad. 

On  the  other  hand,  there  are  distinctions  in  the  way  the  lights  are 
arranged  respectively  in  European  and  American  cities,  particularly  the 
tendency  in  Europe  to  use  powerful  units  at  a  comparatively  high  level, 
when  in  many  American  cities  clusters  of  lamps  in  white  diffusing  globes, 
at  lower  levels,  would  be  used. 

A  system  of  lighting  sometimes  used  in  America  utilises  centrally 
suspended  arc  lamps,  supplemented  by  clusters  of  tungsten  lamps  in 
diffusing  globes  lining  the  pavement.  The  latter  lights  can  conveniently 
be  switched  off  after  a  certain  hour  at  night,  leaving  only  the  centre  lights 
on. 

The  soft  effect  produced  by  these  clusters  of  globes,  and  their  use  with 
well  designed  lamp-posts,  would  often  be  appreciated  in  this  country.  We 
recall  that  some  of  the  avenues  in  the  Central  Park  in  New  York 
are  admirably  lighted  in  this  way,  and  might  furnish  an  example  to  some 
of  those  responsible  for  the  lighting  of  the  parks  in  London. 

In  a  recent  interview,  referred  to  in  the  Evening  Standard,  Sir  Philip 
Burne  Jones  remarked  :  "  One  thing  which  adds  immensely  to  the  attractive- 
ness of  a  city  are  the  bunches  of  trees.  What  would  London  be  without  its 
squares  and  parks  ?  Half  the  charm  of  Paris  is  due  to  its  trees.  Half  the 
ugliness  of  New  York  is  due  to  the  absence  of  trees  and  gardens."  Yet 
the  Central  Park  in  New  York  is  well  illuminated,  the  effect  in  some  of  the 
avenues  being  distinctly  good.  Why  should  not  London,  which  possesses 
so  many  fine  parks,  make  better  use  of  them  as  places  of  recreation  after 
daylight  hours  ? 

We  observe  that  Mr.  Lacombe  is  decidedly  critical  of  much  of  the 
interior  lighting  to  be  seen  in  London.  For  example,  he  was  unfavourably 
impressed  by  the  lighting  of  Westminster  Abbey  and  other  public  buildings. 
We  must  own  that  in  this  respect  there  is  great  room  for  improvement, 
but  critics  should  remember  how  vastly  different  are  the  conditions  in  a 
city  like  London,  controlled  by  so  many  different  authorities  and  depart- 
ments, from  those  prevailing  in  the  United  States  and  on  the  Continent. 
In  many  cases  matters  of  precedent  and  historic  associations  make  people 
reluctant  to  change,  and  yet  improvements  do  take  place  in  course  of  time. 
The  extreme  disinclination  of  the  House  of  Commons,  in  the  past,  to  depart 
from  the  traditional  lighting  by  candles  is  a  case  in  point  ;  still  gas  was 
eventually  introduced,  and  quite  recently,  as  readers  are  aware,  other 
changes  have  been  made.  Nevertheless,  we  agree  that  the  authorities  have 
not  yet  appreciated  the  opportunity  provided  by  the  lighting  of  public 
buildings,  and  a  steady  educational  effort  is  necessary  to  influence  public 
opinion  in  this  direction.  The  time  seems  ripe  for  a  special  expert  to  be 
appointed  by  the  Office  of  Works  dealing  with  illumination. 

One  other  matter  that  has  evidently  impressed  Mr.  Lacombe  is  the 
need  for  a  suitable  standard  specification  of  street  lighting.  The  paper 
read  by  Mr.  Trotter  on  this  subject  last  year  excited  a  considerable  amount 
of  attention  in  the  United  States,  and 'there  is  evidently  a  real  need  for 
some  generally  acceptable  specification.  We  hope  that  the  Joint  Committee 
will  press  on  with  their  task  undeterred  by  existing  difficulties.     We  are 
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the  more  anxious  that  this  matter  should  be  proceeded  with  because  there 
is  a  tendency  in  such  cases  for  the  real  question  at  issue  to  be  obscured  by 
informal  discussions.  These  in  general  only  cover  ground  that  has  already 
been  traversed  by  the  Committee  and  frequently  bring  us  no  nearer  the 
desired  solution. 


"  Beautiful  London." 

Our  remark-  on  Mr.  Lacombe's  paper  lead  us  to  refer  to  a  paper  on 
"  Beautiful  London  "  read  by  Mr.  T.  Raffles  Davison  at  a  recent  meeting  of 
the  Royal  Institute  of  British  Architet  ts.  Mr.  Davison,  who  made  a  special 
reference  to  the  work  of  the  London  Society,  put  the  case  for  the  planning 
of  London  on  more  systematic  and  decorative  lines.  He  pointed  out, 
what  is  freely  admitted,  that  London  is  allowed  to  grow  chaotically, 
that  our  streets  e.,n>i>t  of  houses  of  varied  >ize  and  style,  and  that  our 
squares  often  bear  little  evidence  of  any  coherent  scheme  of  de>ign. 

His  suggc>tiMn>  were  sympathetically  received  by  the  audience,  and 
we  hope  that  the  Royal  Institute  of  British  Architects  will  give  fuller 
support  to  the  work  of  the  London  Society,  and  provide  an  opportunity 
for  the  discus-ion  of  these  important  matters.  We  trust  that  in  these 
discussions  the  claims  of  lighting,  which  should  surely  be  an  integral  part 
of  the  design  of  any  town,  will  not  be  forgotten.  At  present,  it  i>  well 
known  th'  re  are  in  some  of  our  open  spaces  many  different  and  incongruous 
forms  oi  lighting.  When  improvements  are  made  from  time  to  time  they 
take  the  form  of  adding  new  lamps,  or  converting  old  ones.  Rarely  do  we 
see  a  deliberate  attempt  to  review  the  problem  a-  a  whole  and  secure  a 
form  of  lighting  which  is  in  harmony  with  the  architectural  features,  and 
adapted  to  the  traffic  requirements  of  the  area  lighted.  Streets  grow  up 
without  regard  to  the  future  and  without  sufficient  attempt  to  forecast  the 
increase  in  traffic  of  coming  years.  No  doubt  as  time  goes  on  this  matter 
will  be  taken  in  hand  on  more  scientific  lines.  In  planning  new  >tr 
the  exact  purpose  they  are  to  serve,  now  and  in  the  future,  will  be  •  "ii- 
sider  <).  ami  such  matter-  a-  the  width  of  roads,  tii'  ir  i  onne  1 1< -n  with  other 
streets,  and  the  kind  of  lighting  they  require,  will  be  schemed  out  together. 

From  the  architect's  standpoint  the  appearance  of  the  lamp-posts  by 
day  should  also  be  considered.  The  positions  oi  the  lamps  should  be 
schemed  out  at  the  time  the  building-  are  erected,  and  the  lanterns  and 
posts  should  be  things  of  beauty  by  da)  as  well  as  by  night.  A  post  that 
is  an  eyesore  may  do  much  to  sp<,il  the  whole  appearance  of  a  street  by 
day  ;  a  badly  plai  ed  glaring  Lamp,  besides  1"  roe  a  menace  to  traffic,  1-  d<  s- 
tructiw  of  .ill  artistic  effect  In-  night.  We  notice  that  in  the  city  ol  New 
York  thi  design  of  all  new  posts  is  submitted  to  an  Art  Commission.  We 
should  like  t"  similar  Commission  appointed  in  this  city,  on  which 

architects  and  lighting  engineers  would  work  together,  to  ensure  that  the 
lighting  apparatus  put  up  in  our  streets  i-  beautiful  a-  well  a-  efficient. 

The  illuminating  engineer  of  to-day  is  not  concerned  only  with  foot- 
candles.  It  is  his  function  toshow  how  efficiency  can  be  combined  with 
beauty  ;  how  the  colour  and  intensity  of  artificial  light  can  best  be  applied 
to  produce  a  desired  artistic  ett.it.  Few  people  yel  appreciate  how 
much  might  be  done  in  this  way  towards  the  realisation  oi  'B  autiful 
London." 

Leon  Gaster. 
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The  Editor  while  not  soliciting  contributions,  is  willing  to  consider  the 
publication  of  original  articles  submitted  to  him,  or  letters  intended 
for  inclusion  in  the.  correspondence  columns  of  "  The  Illuminating 
Engineer." 

The  Editor  does  not  necessarily  identify  himself  with  the  opinions 
expressed  by  his  contributors. 
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THE    HIGH    INTENSITY    LIGHTING    OF   EUROPEAN 
CITIES  COMPARED  WITH   NEW  YORK. 

By   C.   F.   Lacombe, 
Chief  Engineer  of  Light  and  Power  in  the  City  of  New  York. 


Paper  read  before  a  joint  meeting  of  the   Illuminating  Engineering  Society  (U.S.A.)  and  the 
Municipal  Art  Society,  in  New  York,  on  February  19th,  1914.     [Slightly  abbreviated.] 


It  is  with  great  pleasure  and  gratification 
that  I  appear  before  you  to-night,  for  it 
is  impossible  not  to  feel  the  honour  of  being 
the  lecturer  of  the  combined  societies, 
for  the  year,  twice  in  succession,  and  I 
would  therefore  express  my  sincere  thanks 
for  the  privilege  of  again  addresssing 
you. 

Those  of  you  who  heard  my  lecture  on 
the  street  lighting  and  fixtures  of  New 
York  City  last  year  will  recognise  in  this 
lecture  almost  a  sequel  to  that,  for  it  is 
proposed  to  describe  the  foreign  methods 
and  system  of  illumination  where  differing 
from  ours,  and  also  show  some  of  their 
more  striking  fixtures. 

It  is  also  hoped  that  you  will  be  inter- 
ested in  a  description  of  the  compara- 
tively new  movement  abroad  for  more 
intense  or  powerful  illumination  on  con- 
gested streets.  This  movement  is  now 
much  in  favour  there  and  is  extending 
rapidly.  After  a  careful  study  of  it,  it 
may  be  safely  prophesied  that  once  tried 
it  will  be  in  favour  here. 

As  this  is  the  main  difference  between 
foreign  and  American  practice  in  illumina- 


tion and  my  time  is  limited,  it  will  be 
necessary  to  make  this  the  main  topic 
and  bring  up  other  minor  differences  in 
connection  with  it. 

Lighting  of  Crowded  Thoroughfares. 

This  type  of  powerful  lighting,  in  its 
perfection,  has  really  had  no  good  examples 
in  New  York  or,  perhaps,  in  this  country 
until  very  recently,  and  generally  where 
metallic  electrode  lamps  are  available. 
Examples  of  it  exist  in  several  places 
usually  not  sufficiently  developed  to 
impress  anyone  as  this  impression  is  given 
you  in  Berlin  and  London.  A  concrete 
instance  of  the  lighting  referred  to,  is  that 
shown  in  Berlin.  On  such  streets  as 
the  Potsdamer  Platz,  Friedrich  Strasse, 
Koniggratz  Strasse,  and  in  London  on 
Cheapside  and  Regent  Street.  This  very 
powerful  lighting  is  not  at  all  what  is 
known  in  this  country  as  "  White 
Way  "  lighting.  It  is  not  an  attempt 
to  advertise  a  street  or  to  draw  atten- 
tion to  it  by  some  novel  decorative 
design  or  spacing  of  the  lighting  units. 
It  ia  very  strong,  permanent,  municipal 


>82 


THE  ILLUMINATING  ENGINEER,     (jcxe) 


lighting  for  the  purpose  of  illumi- 
nating crowded  streets  to  a  point 
where  ease  of  vision  and  consequent 
safety  attempts  an  approach  to  the  effect 
of  daylight.  In  other  words,  one  sees 
objects  by  their  own  reflected  light,  not 
as  shadows  or  silhouettes  against  a 
lighter  background.  It  was  quite  a 
surprise  to  me  when  this  type  of  illumina- 
tion was  first  seen  on  a  large  scale.  It 
appeared  that  in  spite  of  a  consistent 
effort  to  increase  greatly  the  intensity 
of  the  street  lighting  in  New  York,  we  are 
still  behind  the  results  obtained  abroad. 
We  are  behind  their  results  on  greatly 
congested  streets,  but  on  such  streets 
only.  The  average  lighting  in  greater 
New  York  is  as  good,  if  not  better,  as  Borne 
other  observers  assure  me,  than  the 
average  lighting  of  the  two  best  foreign 
cities,  viz.,  Berlin  and  London.  But 
when  the  probable  reasons  for  differences 
of  illumination  on  congested  streets  here 
and  there  are  carefully  thought  out,  they 
become  apparent  at  once,  and  while  we 
must  admit  we  are  behind  in  results,  we 
are  nol  behind  in  the  idea  or  effort  to 
accomplish    it. 

LlOHTCNG  DEPENDS  OH  Nature  of  (  nv. 

It  resolves  itself  into  the  fact  that  our 
problem  of  the  illumination  of  American 
cities,  in  the  past,  has  been  so  different 
from  theirs  that  our  electrical  and  gas 
distribution  system  and  appliances  differ 
fundamentally.  In  order  to  obtain  the 
advantages  of  the  appliances  used  abroad, 
we  have  only  to  modify  slightly  our  sys- 
tem and  adopt  lighting  units  of  a  different 
type  in  certain  congested  districts  of  a 
city,  to  produce  equally  good  results.  We 
must  admit,  however,  that  these  appli- 
ances are  not  immediately  available  to 
our  use  in  this  country. 

The  problem  of  the  distribution  of 
electricity   and   gas   in   this    and    other 

American  cities  has  been  that  of  cover- 
ing a  large  area  of  a  city  and  it-  suburb 

with    an    elastic   system    which    could   be 

extended  greatly  at  a  minimum  expense. 

The  demand  upon  our  manufacture 

then,    was     to     develop     BUCh     a     system. 

capable  of  giving  what  may  be  des- 
cribed   as    a    thin    film    "f     illumination 

extended    over    ■    large    area.      There 

was  no  demand  until  the  last  five  years  for 
a  system  which  would  give  s  i  «>mpara- 


tively  thick  film  or  fairly  uniform  illumina- 
tion over  comparatively  small  areas  of  ■ 
congested  streets.  Abroad,  however,  the 
conditions  in  most  cities  are  so  different 
from  ours  that  a  demand  for  heavy. 
nearly  uniform  illumination  did  exist  in 
their  congested  and  narrow  streets.  The 
cities  abroad  are  more  compact  than 
American  cities,  have  narrower  streets 
and  fewer  suburbs,  and  where  they  have 
suburbs  of  great  importance,  they  are 
taken  care  of  independently. 

This  compactness  probably  comes  from 
the  fact  that  most  of  these  cities  were 
fortified  until  some  time  not  so  remote 
in  the  last  century,  and  did  not  spread  over 
large  areas.  A  relic,  pehaps,  of  the  old 
protective  feudal  system  by  which  proxi- 
mity to  the  fortified  centre  of  the  over- 
lord was  one's  greatest  safety.  From 
the  very  reason  of  clustering  within  forti- 
fications, or  close  to  them,  a  congestion 
in  foreign  cities  developed  earlier  than 
congestion  was  apparent  in  our  cities. 
and  the  demand  for  more  powerful 
lighting  naturally  occurred  there  first. 
The  present  city  of  Berlin  is  an  exception 
to  this,  as  it  is  really  a  modern  city, 
without  special  fortifications,  such  as 
there  are  surrounding  Paris. 

No  such  problem  exists  abroad,  as  in 
New  York,  where  the  question  is  the 
lighting  of  a  territory  of  321  sq.  miles 
which  must  be  provided  with  nearly  every 
grade  of  illuminating  intensity,  from  that 
suitable  to  a  country  road  to  that  suitable 
to  Fifth  Avenue,  and  an  extending  from 

Far    Roekaway    or    TottenviOe    to    the 

Southern    boundary    of    Yonkers. 
They    also    have     abroad     a     firmly 

rooted  prejudice  to  allowing  high  voltage 

currents  in  cities  to  be  installed  on  the 

Street  in  BUCh  I  way  that  such  currents 
could  create  any  risk  to  life,  so  that  so  far 
as  electric  street  lamp  circuits  are  con- 
cerned, except  at  a  every  few  points, 
the  highest  voltage  in  the  posts  in  most 

Cities    i-     ISO   VoltS. 

(  iiiii  TECHNICAL  Dm  [NOTIONS  BSTWXfl 

Bdbopsad  am'  Amkkk  an  Pbagtkb. 

If  the  artist  section  of  audience  will  be 
patient    for    ■    few    moments    while    a 
technical    explanation    is    made    to    the 
engine*  ring  Bection,  in  order  to  des 
the     actual     differences     between     the 
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American  and  foreign  system,  an 
endeavour  will  be  made  to  show  the 
difference  briefly  in  a  technical  way. 

In  speaking  technically  of  the  differences 
between  our  lamps  and  those  used  abroad, 
it  should  be  understood  that  these  state- 
ments are  made  strictly  with  reference  to 
the  high  intensity  lighting  of  our  con- 
gested streets  and  are  not  reflections  on 
our  general  systems  or  their  usefulness. 
In  a  way,  they  are  also  made  with 
reference  to  my  own  problem  of  the 
lighting  of  this  city,  the  congested  por- 
tion of  which  is  mainly  in  Manhattan  and 
a  portion  of  Brooklyn,  where  we  have  a 
direct  current  low  tension  multiple 
system,  fortunately,  very  adaptable  to 
the  high  intensity  electric  units  used 
abroad.  These  units,  as  stated,  are  not 
in  use  here  now,  but  only  slight  modifi- 
cations of  our  systems  are  required  to  make 
them  available. 

The  demand  of  American  conditions 
was  met  by  the  design  and  manufacture 
of  the  series  system  of  arc  lighting, 
either  with  constant  current,  as  with  the 
old  arc  lighting  machines,  or  the  later 
direct  or  alternating  series  or  multiple 
enclosed  lamps,  or  the  constant  current 
series  system  as  obtained  from  alternating 
current  by  mercury  arc  rectifiers.  All 
of  these  systems  use  comparatively  a 
smaller  amperage  than  the  foreign  multiple 
series  system,  and  as  the  illumination  is 
largely  a  function  of  the  amperage,  it  is 
not  relatively  as  high.  In  all  our  direct 
current  multiple  lamps  a  considerable 
portion  of  the  energy  is  lost  in  resist- 
ances interposed  in  each  lamp. 

In  congested  areas,  the  wires  or  con- 
ductors must  go  underground,  and  it  is  not 
considered  the  safest  practice  to  carry 
high  series  voltages  into  lamp-posts, 
although  in  this  country  such  practice 
is  used  to  some  extent.  Consequently, 
the  American  high  voltage  series  system 
does  not,  in  my  opinion,  lend  itself  to  the 
conditions  of  a  densely  populated  metro- 
politan section  of  a  city.  While  efforts 
have  been  made  in  +he  last  five  years  to 
meet  the  demand  for  intense  illumina- 
tion in  congested  areas,  for  various 
reasons  the  appliances  at  hand  have 
not  been  universally  applicable  The 
metallic  electrode  type  of  lamp  is  not  at 
its  best  on  a  multiple  low  tension  system. 
Multiple  enclosed  direct  current  flame  arc 


lamps,  with  resistances  and  long,  tenuous 
areas,  are  not  yet  thoroughly  satis- 
factory, although  as  a  laboratory  product 
there  is  yet  much  hope  of  these  lamps. 
A  leading  foreign  authority  on  arc 
lamps,  however,  thinks  they  never  will 
be  satisfactory  because  when  operated 
singly  across  120  volts,  so  much  resis- 
tance must  be  provided  in  lamp  and  arc 
to  bring  the  imposed  energy  within  the 
operating  conditions  of  the  lamps,  that 
one  loses  both  in  steadiness  of  illumination 
and  economy  obtained  per  unit  of  energy 
supplied. 

Development  of  Flame  Arc  Lighting. 

To  meet  the  foreign  conditions,  the 
manufacturers  there  developed  lamps 
which  are  operated  in  multiple  series 
of  2,  4,  6,  8,  or  10  lamps  across  a  circuit 
with  a  potential  of  120-240  or  240-480 
volts,  with  a  much  higher  current  density 
than  our  lamps.  They  therefore  gave  more 
illumination  for  the  energy  supplied. 
Flaming  lamps  of  this  type  are  available 
in  this  country,  but  are  quite  expensive  for 
the  reason  that  their  life  is  short  per  trim 
and  the  carbons  which  must  be  used  with 
them  are  high  in  cost,  on  account  of  the 
import  duty.  The  cost  of  these  carbons 
amounts  to  a  tax  of  from  $40.00  to  $50.00 
per  year  on  every  multiple  series  open 
flame  lamp  operated  every  night.  The 
duty  on  these  carbons  is  65  per  cent. 
ad  valorem.  This  is  not  the  case  abroad  : 
the  carbons  are  very  reasonable  in  price. 
(One  of  the  foreign  manufacturers  of  open 
magazine  flame  lamps  advised  me  that 
for  his  150  hour  lamp  the  carbon  cost  was 
|  of  a  cent  per  hour.)  The  multiple 
series  lamps  used  abroad  are  operated  in 
groups  of  about  60,  from  an  independent 
network  served  from  the  regular  mains, 
with  control  wires  brought  back  to  the 
central  station,  obviating  in  this  way  the 
turning  on  and  off  of  the  individual 
lamp  as  on  our  multiple  lamps  in  New 
York.  This  is  economical,  but  has  some 
inherent  disadvantages. 

To  sum  up,  then,  the  efforts  we  have 
made  here  in  trying  to  make  flame  arc 
lamps  operate  as  single  multiple  lamps 
across  the  low  tension  direct  current 
network  of  New  York  have  not  yet 
proved  quite  satisfactory,  and  to  obtain 
the  illumination  on  certain  streets,  as 
provided  abroad,  our  arc  lamps  must  be 
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designed  to  operate  in  multiple  series 
across  a  constant  potential  system  with 
the  amperes  or  current  densities  varying 
for  the  illumination  desired.  Such  lamps 
are  in  use  abroad,  using  8,  10,  12,  15,  and 
20  amperes  at  low  voltages,  sometimes  as 
low  as  35  volts  across  the  arc.  They  are 
operated  in  multiple  series,  not  over  ten, 
between  the  distributing  mains  as 
described,  and  equipped  with  .substitu- 
tional resistance  to  maintain  the  rest  of 
the  lamps  in  case  of  the  extinguishment 
of  one  or  more.  The  high  illumination 
desired  is  thus  obtained  from  those  lamps 
with  little  waste  in  energy  and  with  more 
economy  per  unit  of  illumination.  In 
other  words,  we  are  not  getting  the 
illumination  per  unit  of  energy  that  they 
do  abroad,  for  the  reason  thai  to  date  the 
American  demand  has  differed  consider- 
ably from  the  demand  made  by  foreign 

cities 

With  alternating  current  flame  lamps 
this  trouble  doe-  not  exist,  for  the  reason 
that  it  can  be  obviated  by  the  use  of 
ratio  transformers  raising  the  currenl 
density  at  the  are  to  the  desired  point. 
To  return  now  to  less  technical  matters  : 
An  interesting  adaption  of  our  flame 
lamps  in  New  York  to  the  European  idea 
is  talcing  place  now  on  the  suggestion  of  one 
of  our  members,  Mi.  Rhodes,  to  pul  two 
enclosed  multiple  or  long  burning  flame 
lamps  in  series  of  two.  In  this  way  a 
longer  life  of  carbons  is  obtained,  less 
energy  is  lost  and  the  arc  currenl  density 
increased,  so  gaining  in  illumination  and 
economy.  Such  lamps  in  pairs  of  two 
m  series  enclosed  on  the  Fifth  Avenue 

DOStS  arc   placed   immediately  in  front   of 

the  Public  Library.     As  you  uo  home  it  is 

well  worth  observing  them  and  making 
comparison     with     the     single     multiple 

flame  lamps  mi  12nd  Street.  Bach  pair  of 
these  lamps  in  fi.>nt  of  the  library  take 
the  same  energy,  II  kilowatts,  as  the 
pans  of  standard  enclosed  lamps  used  in 

tlie  other  parts  of  the  avenue.  The 
illumination  is  more   than   double.     This 

makes  a  good  example  of  the  comparison 
drawn,  bearing  in   mind  the  additional 

cost  of  carbons,   &c. 

Iln;n  1'ki  Gas  Liob i dig  in  London 

and  Berlin. 
In  gas  lighting  a  similar  story  may  be 
told.     Developed  probably  in   Berlin  or 


London  about  eight  or  ten  years  ago,  and 
undoubtedly  planned  to  compete  with' 
electricity,  the  high  pressure  gas  lamp  of 
greal  candle  power  was  exploited.  In 
1909  London  sent  a  delegation  to  Con- 
tinental cities  to  note  the  illumination, 
and  in  their  report  to  the  London  County 
Council  this  type  of  lighting  was  highly 
commended.  With  the  improvements 
made  in  the  past  five  years  this  lighting 
has  become  a  decided  competitor  with 
electric  lighting. 

In  using  the  term  competitor,  it  should 
be  qualified  by  this  statement.  The 
successful  use  of  the  high  pressure  lamp 
depends  largely  on  the  excellence  of  its 
maintenance.  From  the  whiteness  of  the 
lighl  given  when  well  maintained,  it  gives 
an  effect  of  brilliance  toastreel  iUuminated 
by  this  sytem  thai  is  very  attractive. 
More  so  than  the  yellow  flame  arc  lamp 
used  in  London  and  Paris  and  equalling 
that  of  the  nearly  white  flame  lamps  of 
German  cities.  The  yellow  flame  lamp, 
on  account  of  the  reflection  of  its  yellow 
lighl  from  dust  and  moisture  particles 
in  the  air.  gives  an  effect  of  denseness 
that  is  almost  oppressive  when  com- 
pared to  the  clear  brilliance  of  the  high 
pressure  gas  lamp. 

To  compare  with  an  electric  arc  lamp 
of  12|  amperes,  it  requires  a  three- 
mantle  gas  lamp  osing  about  60  cubic 
feet  of  gas  per  hour  at  a  pressure  of  about 
two  pounds  per  square  inch.  We  have 
no  high  pies. in,,  gas  service  or  mains 
for  lighting  in  this  city,  and.  of  course, 
no  high  pressure  gas  lamps.  In  London 
and  Berlin  several  miles  of  streets  are 
equipped  with  this  Bystem,  and  "  high 
pressure  gas,"  as  they  call  it  in  London, 
IS  used  for  interior  lighting  and  particu- 
larly for  the  local  application,  quickly,  of 
intense  heat  concentrated  in  a  point  for 
manufacturing  operations.  In  these 
cities  it  is  stated  thai  a  profitable  business 
has  been  built  up  in  t  his  way. 

In  operating  high  pressure  gas  system! 
for  municipal  lighting  only,  compressor 
stations,    like   electrical    sub-stations,  are 

established.       These  take  the  low  pressure 

from  the  ordinary  mains  at  lighting 
hours  and  compress   it.   using  the  high 

lure     mains     as     their    only    st. 

reservoir.     Low   ore  sure  is  on  the  high 
pressure  mains  during  the  day  bo  thai 
pilot     jets     keep     burning.     When    the 
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The  Mall,  Central  Park. 


Double  Arm  Standard,  5th  Avenue  and 
57th  Street. 


Post  carrying  tungsten  lamp,  Central  Park.  Ornamental  Standard  outside  Pennsylvania 

Railway  Station  (8th  Avenue). 


Typical  Lamp  Posts  in  New  York. 


(Mr.  C.  F.  Lacombc.) 

d2 


286 


THE  ILLUMINATING   ENGINEER     (junk) 


compressors  start  to  build  up  pressure 
on  the  pipes,  the  high  pressure  lamps  are 
so  designed  as  to  light  at  about  700  m.m., 
and  when  the  pressure  falls  in  the  morn- 
ing, extinguish  themselves  by  the  reverse 
operation.  To  prevent  too  sudden  appli- 
cation of  the  pressure  to  the  mantle,  the 
gas  is  admitted  slowly  by  means  of  a 
thermostatic  valve,  which  gradually 
opens  by  the  action  of  increasing  heat. 

European  and  American  Methods  of 
Avoiding  Glare. 

There  are  two  other  marked  differences 
between  foreign  and  American  practice  in 
the  placing  of  the  lighting  appliances  and 
the  methods  used  to  avoid  glare. 

Abroad,  the  flame  arc  lamps  and  the 
three-mantle  high  pressure  gas  lamps 
are  placed,  with  few  exceptions,  from 
three  to  ten  feet  higher  than  our  lamps 
on  account  of  their  greater  intensity. 
With  this  height  they  ((insider  they  have 
gone  beyond  the  angle  between  the  lamp 
and  t  he  eye  of  I  he  man  on  the  street  within 

which  the  effect  of  glare   is   produced. 

With  glare  so  eliminated,  they  use  clear 
glass  globes  with  flat  white  enamel 
reflectors,  or  reflectors  which  direct  the 
major  part  of  the  illumination  along 
angles  close  to  the  horizontal  line,  or 
prismatic  reflectors,  and  throw  along  the 
street  and  downwards  the  full  strength 
of  the  practically  naked  light  source.  In 
producing  the  high  horizontal  illumination 
df  the  street  plane  they  place  these 
powerful  sources  closer  together  than  we 
do,  and  hence  gel  the  very  powerful 
illumination  desired  on  their  crowded 
streets. 

In  this  way  they  really  get  rid  of  most 
of  the  glare  effect,  although  some  still 
remains. 

Here,  for  the  very  reason  quoted 
already,  on  account  of  our  less  powerful 

light   sources,   we   have   placed  our  lamps 

lower  down,  thereby  getting  into  the 
angle  of  glare  ;  and  then  to  obviate  this 
we  use  diffusing  globes  which,  while  they 

produce  a  verv  agreeable   effect,  decrease. 

to  an  appreciable  extent,  the  Ulumination 

We  are  really  producing.  Their  method 
Certainly  produces  more  intense  and 
relatively  more  efficient  illumination  than 

we  are  obtaining.  On  the  other  hand, 
the  effect  of  our  system  Jn  more  attractive 
in  its  softer  diffusion.     With  all  respect, 


while  a  number  of  streets  were  observed 
that  were  much  more  intensely  lighted 
than  Fifth  Avenue,  none  were  as  agree- 
able in  appearance. 

The  many  other  smaller  differences  and 
characteristics  of  foreign  flame  lamps  and 
high  pressure  gas  lamps  and  their  use, 
as  compared  to  American  practice,  can- 
not be  enumerated  here,  on  account  of 
limited  time,  although  it  is  my  hope  to 
publish  them  in  another  paper  later. 

During  my  trip  last  summer  many 
cities  were  visited  :  Glasgow,  Edinburgh, 
Manchester,  London.  Paris,  Nurnberg, 
Berlin,  Leipsic,  Dresden,  Vienna,  Zurich. 
Milan,  Florence,  Rome  and  Naples  ;  but  of 
all  these  cities  only  Berlin  and  Loud,  s 
stand  out  as  superior  to  New  York  and 
to  the  other  European  cities.  Manchester, 
Birmingham,  Glasgow,  Paris,  Leipsic 
Budapest.  Btrasburg,  and  .Munich  all 
have  certain  sections  of  streets  and  » 
places  or  squares  lighted  on  a  plao 
similar  to.  but  usually  not  quite  as  powei  - 
ful  as  that  of  Berlin  and  London,  but 
none  approach  these  two  ciiies  in  the 
miles  of  streets  lighted  in  this  way. 
Paris  is  behind  either  of  them  and  is  still 
resting  on  its  old  reputation  of  the  "City 
of  Light.''  This  reputation  was  obtained 
by  using  small  gas  mantle  units  closely 
spaced,  as  will  be  shown  later.  Paris  is 
just  beginning  to  use  electric  flame  lamps 
and  high  pressure  gas  lighting. 

Grading    of    Lighting    according,    to 

Imtoi:  ia\(  i:   OF  STREETS. 

In    Berlin  and    London    the  lighting  is 

graded    with    the    importance    of    the 

streels.     as     1o     traffic,     stoics,     etc.      In 

Berlin,  what  may  be  designated  as  class 

A-l     streets,    are    the     I'otsdainer    Si  i 

and  I  ice,  EJViedrich  Btrssse,  Eonig 
Gratz  Btrssse,   Leipsigei  Btrssse,    Inter 

den  Linden,  Koiiil.'  BtrSSSe,  Invaliden 
Btrasse,   fcc.      In    London    the  same  « 

is  represented  by  Regent  Street.  Cheap- 
side.  Oxford  Street.  Whitehall,  Hay- 
market.     Piccadilly,     Fleet     and     Cannon 

streets.    In  Paris,  by  the  Rue  de L'Opera, 

Hue  de  L'ivoli.  Hue  Auher.  the  Oratd 
Boulevards,  &c.  Similar  streets  in  N\  w 
York  would  l.e  Fifth  Avenue,  from  Ifth 
to  80th  Streels.  Broadway,  from  I  1th  to 
59th  Streets.  Sixth  Avenue,  from  14th  to 
50th  Streets.  Seventh   Avenue,  from  23rd 

to  50th   Streets,  and    11th.   23rd,  34th, 
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Arc  Lamp  Standard  (near  Cockspur  Street). 


High  Pressure  Gas  (Victoria  Street). 
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(Horse   Guards'    Parade). 
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42nd,  69th,  and  125th  Streets,  between  the 
limits  represented  by  4th  and  8th  Avenues 
as  well  as  the  plazas  at  the  intersection  of 
Broadway  and  Fourth,  Fifth,  Sixth, 
Seventh,  and  Eighth  Avenues. 

Class  A  streets  abroad  are  also  power- 
fully lighted.  In  Berlin,  examples  of 
this  grade  are  Wilhelm  Strasse,  Alex- 
ander Strasse,  Berliner  Strasse,  Bismarck 
Strasse,  &c.  In  London,  Farringdorj 
Street,  Lower  Regent  Street  and  Victoria 
Street,  the  Mall,  the  Strand,  &c.  In 
Paris,  Rue  de  la  Paix,  Boulevard  Males- 
herbes,  Boulevard  Kaspail.    &C. 

In  New  York  the  streets  may  be 
represented  by  the  Lower  and  Upper 
sections  of  Fifth  Avenue  and  Broadway. 
Madison  Avenue,  Park  Avenue.  Third 
and  Eighth  Avenues,  and  many  side 
streets  within  the  boundaries  of  the  class 
A-l  streets  given  above. 

The  third  class  of  streets,  near  the 
centre  sections  of  all  these  cities,  may 
be  termed  class  B  and  C  streets,  or  streets 
not  of  special  use  at  certain  times  of  the 
•  lav.  and  residence  streets.  The  lighting 
of  these  streets  is  almost  universally  by 
mantle  gas  lamps  with  either  vertical  or 
inverted  mantles  from  1  to  4  and  5  in 
number,  depending  on  the  street  or 
sections  of  same.  In  many  cities,  incan- 
deseent  lamps  are  also  used  in  the  same 
way.  but  not.  so  far  as  observed,  to  such 
an  extent  as  in  Greater  New  York.    In  the 

lighting  of  residence  streets  the  illumina- 
tion in  some  sections  of  the  foreign  cities 
is  Blightly  more  powerful  than  American 
cities  of  the  same  class,  hut  in  the  larger 
number  of  cities  visited  it  is  not  equal 
to  ours,  and  in  several  i^  inferior.  It 
should  be  pointed  out  that  in  New  lark 
the  degree  of  illumination  given  these 
streets  is  generally  higher  than  that  of 
foreign     cities    and    is    carried    out    more 

uniformly  in    gas  and  electric  lighting 

throughout  all  five  boroughs  of  this 
citv.  with  due  provision  for  stronger, 
lighting    in    suburban    towns.      In    this 

respect      it       appears     that      New     York     is 

better  equipped  than  foreign  cities,  and 
keeps  its  minimum  lighting  above  their 
lowest  grade  6f  illumination.  Such 
ordinary  illumination  need  not  concern 
us.    however.      It     is    to    the    powerful 

illumination  of  class  A-l  and  class  A 
streets  in  Berlin  and  London  that  it  is 
desired  to  draw  your  attention,  with  notes 


as  to  the  points  of  excellence  in  other 
cities  as  they  developed.  While  New 
York  perhaps  started  or  accentuated 
the  demand  for  more  intense  street 
illumination  in  American  cities,  it  is  net 
alone  in  its  efforts  to  get  it. 

The  recent  installation  of  magnetite  or 
metallic  electrode  lamps  in  Washington 
and  other  places,  large  installation  of 
flaming  arc  lamps  in  Chicago,  and  a  recent 
exhibition  trial  of  high  pressure  gas 
lamps  in  Philadelphia,  shows  that  there 
is  a  necessity  for  intense  lighting  and 
that  it  is  being  met  in  various  ways. 

The  term  used  to  express  the  unit 
illumination  of  a  surface  is  a  foot  candle. 
This  means  the  illumination  obtained  on 
the  inside  surface  of  a  sphere  of  one  foot 
radius  bya  standard  candle  of  one  candle- 
power  placed  at  its  cent  re.  (  >n  the  class  A-l 
streets  and  places  in  London  and  Berlin. 
the  maximum  illumination  on  approxi- 
mately the  street  surface  ranges  from 
two  to  seven  food  candles,  much  more 
light  in  the  latter  case  than  is  ordinarily 
used  in  reading  rooms  or  for  general 
purposes  of  interior  lighting.  The 
minimum  illumination  on  these  streets  is 
a  quarter  to  one  foot  candles,  usual  ly 
above  half  a  foot  candle. 

In  this  city  the  illumination  is  much 
lower.  Broadway,  at  Times  and  Long 
Acre  Squares,  is  probably  as  highillumina- 
tion  in  any  square  as  we  have.  The 
highest  illumination  found  here  was  about 
1'2  foot  candles.  This  is  larger/  due  to  the 
stoics   and    electric   siL'iis.    for   after   these 

are  extinguished    the   lighting   is   much 

lew.  The  minimum  found  was  about 
0*08   foot    candles,  when   all    lighting  was 

on.  Fifth  Avenue,  which  is  comparable 
in  importance  with  Regenl  Street,  and 
really  is  more  important,  has  a  maximum 
of  about  I '7  foot  candles,  at  ahoiit  8 
feet  from  a  post,  and  a  minimum  of  0*6 — 

decidedly  below  that  of  Regenl  Street. 

It  is  to  l»e  noted,  however,  that  this 
intense    lighting   abroad    IS    cut    down    at 

least  half  at  about  midnight.  This  is 
justifiable  when  such  powerful  illumina- 
tion is  used.  In  that  case,  when  half 
this  lighting  is  t  urned  out.  what  remains  is 

about    an    average   of   ours   during   the 

entire    night. 

In  giving  the  foot  candle  measurements 
of  lighting,  it  should  he  stated  that  *  iiey 
were    taken    by    what     may     he    termed 
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Views  of  Mexico  City  by  day  and  night,  showing  combination  of 
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and  (use  of  diffusing  globes  is  characteristic  of  much  American 
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reconnaissance  measurements  of  my  own 
and  compared  with  accurate  observations 
from  detailed  surveys  given  me  abroad. 
The  time  was  too  short  for  me  to  make 
elaborate  measurements  to  establish 
averages  :  the  surveys  were  made  to 
•  heck  high  illumination  and  get  illumina- 
tion curves  between  lighting  units  along 
the  street. 

From  this  point  it  will  probably  be 
easier  to  show  you  the  arrangements  and 
appliances  for  lighting  of  these  foreign 
Cities  by  slides,  pointing  out  on 
each  slide  the  points  of  difference. 
There  are  a  number  of  night  photo- 
graphs of  the  lighting.  They  are  of  no 
scientific  value  and  the  photographs  are 
not  even  comparable  as  to  intensity. 
but  will  give  you  a  good  idea  of  the  effect 
of  the  intense  illumination  and  the  conse- 
quent ease  and  scope  of  vision. 

To  give  you  an  idea  of  what  the  dif- 
ferent intensities  mean,  then  will  beshown. 
first,  two  slides,  one  an  example  of  seeing 
objects  in  silhouette  and  one  giving  a  good 
idea  of  intense  lighting,  where  you  see 
almost  as  in  the  daylight.  The  first  slide 
shows  an  automobile  by  silhouette  against 
the  lighting  given  by  an  arc  lamp.  At 
the  intensity  shown  in  the  second  slide 
you  will  see  things  in  their  colours,  in 
correct  size,  and  with  nearly  correct 
judgment  of  distance  and  speed  of  moving 
objects.  The  difference  between  seeing 
in  this  fashion  and  the  strain  of  watching 
on  a  dinily-lighted  street  is  all  the  differ- 
ence between  ease  and  discomfort, 
certainty  and  uncertainty,  safety  and 
danger.  We  obtain  this  very  satis- 
factorily at  about    \\    to    2    foot    candles, 

as  on  Cheapside.     It  is  questionable,  in  my 

mind,  if  there  is  any  necessity  of  going 
above     this     limit,     except     under     very 

extraordinary  circnmstances.  Indeed,  the 
verv  high  illumination  from  over  2  t<>  7 
f.pot  candles  may  be  injurious  for  the 
reason  that  surrounding  streets  cannot  be 
lighted  to  this  extent,  are  consequently 
dim,  and  the  sudden  ohange  from  ordinary 

to  verv  intense  lighting,  from  1  he  rapidity, 
strains  the  retina,  so  that  a  man  driving 
an  automobile  rapidly  might  become 
momentarily  dallied  or  confused. 

After  the  first  two  slides  we  begin  with 
thoM    of    London    streets,    both    day    and 

night,  showing  the  physical  methods  of 
hanging  and  spacing  lamps  and  the  effect  of 


the  illumination,  as  well  as  it  can  be- 
shown by  a  photograph.  So  far  as 
possible  the  slides  will  be  shown  in  this 
manner,  and  the  foot  candle  measure- 
ments L'iven  as  obtained  and  confirmed 
in  order  to  present  the  subject  as  well  as 
we  possibly  can  without  your  actually 
seeing  it  on  the  ground. 

Mr.  Lacombe  then  proceeded  to  show 
a  series  of  about  80  slides. 

Among  those  of  London  were  views  of 
Cannon  Street,  Holborn,  Regent  Street, 
Oxford  Street.  Trafalgar  Square,  Arc,  as 
well  as  portions  of  the  City  of  London. 
(Some  of  these  streets  were  illustrated  in 
the  paper  on  "The  Lighting  of  London" 
published    in    the   March   Dumber   of    The 

IllumitHititt'i  Engineer.) 

Other  views  related  to  thePlaoedela 
Concord,  Paris,  the  Fotedainer  Plata  in 

Berlin,  and  to  well-known  streets  and 
square's  in  Dresden,  Milan.  Rome,  and 
other  eit  i 

Mr.  Lacombe  concluded  his  lectori 

follows : — 

Conclusions. 

It  is  hoped  that  with  these  slides  and 
their  explanations  you  will  understand 
the  remarks  made  as  to  the  differences 
between  American  and  foreign  practice  in 
illumination  and  illuminating  appliances. 
You  will  note  as  far  as  intense  lighting  of 
congested  streets  is  concerned,  and  in  I 

only,  considerable  differences  occur.     In 

the  lighting  of  all  but  class  A-l  ami  A 
streets,  we  are  quite  as  advanced  as  they, 

and  as  economical,  when  the  relative 
juices    of    the    commodities    «,f    gas    and 

electricity  are  considered. 

The  use  of  tungsten  lighting,  for 
instance,  in  New  York  far  exceeds  that  of 

any  foreign  city  and  probably  antedates 
them,  for  it  was  adopted  at  an  early  date  in 
this    city,   as   it    was   ver\    easily   adapted 

to  American  systems  of  distribution,  both 
multiple  or  series,  alternating  or  direct 

current. 

You  will  also  note  from  the  way  they 
have  cleared  their  side-walks  of  encum- 
brances that  congestion  is  no  oew problem 
to  them,  but  one  that  has  been  anticipated 
and  taken  care  of.  not  onl\  in  lighting  but 
in  other  ways.      In  this  regard  the  efforts 

of  the  Borough  President  of  Manhattan 

are  far-sighted  and  wise  in  both  wid< 
and  clearing  the  side-walks  of  en< 
brances. 
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In  showing  you  how  European  cities 
have  met  the  problem  of  lighting  their 
highly-congested  streets,  it  is  hoped  to 
bring  to  your  attention  the  fact  that  this 
same  problem  is  confronting  us  here  and 
now.  To  see  it,  you  need  only  go  on 
certain  streets  on  a  winter  night  from 
five  to  nine  o'clock,  or  from  half-past  ten 
to  half-past  twelve  any  night,  to  find  it. 
Perhaps  New  York,  on  account  of  its 
shape  and  its  characteristic  lines  of  travel, 
developed  congestion  first  among  American 
cities. 

While  New  York  has  not  yet  reached 
London's  congestion,  it  is  rapidly  ap- 
proaching it.  The  great  movements  of 
workers  from  the  centre  of  the  island  to 
their  East  Side  homes  early  in  the  evening, 
the  great  streams  of  people  flowing  to  the 
East  River  Bridges  or  the  tube  stations 
and  ferries  to  New  Jersey  or  to  the  great 
railway  stations  of  the  city  en  route  to  the 
distant  suburbs,  need  more  intense  fight- 
ing that  is  now  given.  The  great  amuse- 
ment crowds  going  to,  or  returning  from, 
the  theatres  or  opera  late  in  the  evening, 
with  the  great  number  of  automobiles, 
taxicabs,  or  carriages  employed  to  carry 
them,  need  stronger  lighting  than  is  now 
given.  This  lighting  is  required  not  only 
by  the  increasing  crowds,  but  on  account 
of  the  increased  number  and  speed  of 
motor  vehicles  over  the  old  horse  equip- 
ments. This  element  of  high  speed 
motors  is  a  very  important  one  and  must 
be  carefully  considered  in  meeting  the 
present  condition.  Taking  motors  into 
consideration,  it  is  not  so  much  what 
one  can  get  along  with,  as  what  is  really 
necessary  jor  sajety  on  streets  used 
greatly  for  rapidly-moving  motor  traffic. 
For  this  and  other  reasons,  more  power- 
ful lighting  is  needed  in  New  York  to-day 
almost  as  much  as  it  was  needed  in  London 
and  quite  as  much  as  it  was  in  Berlin. 
This,  at  least,  is  the  opinion  of  those  of 
us  who  have  seen  this  illumination  and 
its  necessity.  Once  installed,  it  will 
never  be  abandoned,  for  the  eye  comfort 
and  safety  given  by  it,  when  properly  and 
judiciously  installed,  are  at  once  apprecia- 
ted. Remember  this  type  of  lighting 
is  not  to  attract  attention  to  one  street, 
nor  a  display  for  advertising  p  irposes  on 
a  certain  street,  as  is  the  practice  in  some 
cities,  when  part  of  the  expense  is  borne 
by  merchants  directly  interested  in  the 


financial  returns.  It  should  be  a  sus- 
tained, consistent,  permanent  attempt  to 
solve  the  problem  of  lighting  greatly-used 
streets  at  night  during  the  hours  they  are 
used,  so  they  are  safe  and  one  can  see 
easily  and  instantly  any  approaching 
object.  If  such  lighting  is  adopted  in 
New  York  the  foreign  practice  should  be 
followed  of  turning  out  about  half  of  it 
at  about  one  o'clock. 

At  present,  the  mileage  of  this  lighting 
needed  is  not  more  extensive  than  London 
or  Berlin,  and  it  is  a  good  time  to  begin 
and  then  follow  by  extensions  as  necessary. 
Nor  do  we  need  to  follow  exactly  the 
foreign  practice.  It  is  my  belief  that  a 
little  more  diffusion  than  they  have  would 
meet  the  requirements  quite  as  well,  and 
more  agreea'dy.  The  bare  fact  remains, 
however,  that  the  appliances  we  need  to 
meet  this  requirement  are  not  yet  avail- 
able to  us  on  account  of  the  difference  in 
distribution  systems. 

Little  prevents  their  introduction,  how- 
ever, nor  is  it  prohibitive  in  expense, 
where  absolutely  necessary,  particularly 
in  the  electric  lighting,  where  it  is  not  diffi- 
cult to  introduce  two  lamps  in  series  across 
120  volts,  if  not  four  or  five  across  240. 

In  gas,  it  means  the  laying  of  steel 
mains  along  certain  streets,  which  may 
be  utilised  for  heating,  perhaps,  during  the 
day-time. 

It  is  probable,  however,  that  the 
question  of  the  adoption  of  the  multiple 
series  type  of  lamps  and  their  expensive 
carbons  may  be  obviated,  as  well  as  that  of 
high  pressure  gas  lamps,  by  the  use  of  the 
new  "  Nitrogen-filled "  incandescent 
tungsten  lamp,  which  is  at  once  adaptable 
to  our  series  or  multiple  circuits,  whether 
alternating  or  direct  current.   '\ 

When  the  proper  fixtures  and  glass- 
ware are  perfected  to  reduce  the  great 
intrinsic  brilliancy  of  this  point  source 
light,  and  provide  for  the  dissipation  of 
the  heat  developed,  there  is  no  reason  why 
it  cannot  be  adopted  in  place  of  other 
appliances  for  many  obvious  reasons.  It 
is  divisible  within  the  limits  of  street 
lighting  practice,  and  if  all  we  hope  of  it 
is  realised,  the  problem  may  have  been 
solved  by  what  is  really  an  American 
development,  splendidly  worked  out. 

In  consequence,  therefore,  in  New 
York  we  are  really  marking  time 
awaiting    results    and    also    conducting 
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nearly  continuously  successful  experi- 
ments with  this  lamp,  both  on  the  streets 
and  in  buildings  having  great  halls,  like 
our  armouries.  For  a  short  time,  there- 
fore, no  further  question  of  flame  lamps 
or  pressed  gas  need  trouble  us. 

Interior    Lighting    ix    the    United 
States  and  Abroad. 

Before  closing,  your  attention  should 
be  drawn  to  one  other  difference  between 
American  and  foreign  installations  that 
is  most  interesting  to  both  of  the  societies 
represented  here  to-night.  That  is,  the 
utter  lack  of  any  attempt  at  artistic. 
agreeable,  or  diffused  lighting  o£  interiore. 
A  common  interior  lighting  unit  in  Eng- 
land is  the  old  cotton  cord  pendant  with 
a  bare  lamp  and  an  ill-fitting  porcelain  or 
coloured  glass  reflector.  Except  for  a  very 
few  examples  where  pioneers  of  the 
American  systems  of  interior  lighting 
have  succeeded  in  making  installations, 
this  is  the  rule  in  England,  and  only  slight 
improvements  are  seen  on  the  Continent. 
This  is  admitted  and  deplored  by  English 
and  Continental  illuminating  engineers, 
who  say  it  is  only  by  a  slow  process  of 
education  that  they  hope  to  remove  it. 


The  most  glaring  example  observed 
was  in  Westminster  Abbey.  When  you 
consider  this  Abbey  contains  most  of  the 
memorials  to  the  progress  of  the  whole 
Anglo-Saxon  race  and  is  really  sacred  to 
both  America  and  England,  one  would 
expect  the  lighting  to  be  carefully  and 
perfectly  treated.  As  a  matter  of  fact, 
except  in  the  chancel  and  choir,  the  fix- 
tures in  the  Abbey  consist  of  plain  brass 
tube  arms,  three  or  four  in  number, 
radiating  a  foot  or  so  from  a  plain  brass 
spun  ball.  This,  in  its  turn,  is  supported 
by  a  short  rod  ending  in  a  canopy  with  a 
hook,  suspended  from  the  great  height 
of  the  arches  overhead  to  a  point  about 
9  ft.  from  the  floor  by  an  ordinary  cotton 
covered  copper  cord,  possibly  reinforced 
by  a  suspension  wire.  These  fixtures  are 
then  equipped  with  bare  incandescent 
carbon  lamps  with  porcelain  saucer- 
shaped  shades. 

If  this  is  used  in  Westminster  Abbey, 
it  is  not  necessary  to  describe  the  practice 
in  the  rest  of  England.  In  justice  to 
illuminating  engineering  in  America 
I  can  say.  in  closing,  that  in  interior 
lighting  we  are  far  in  advance  of  any 
foreign  practice. 


The  message  from  Mr.  Lacombe  on  the 
opposite  page,  from  the  Lighting  Journal 
(New  York)  for  .March,  1911.  contains 
a  summary  of  the  chief  conclusions 
to  be  drawn  from  his  paper.     Doubtless 


many  engineers   in   this  country   will    DC 
interested     in     his     suggestions     for     the 

improvement    of    street    lighting    in    the 
United   States.      (See   p.  293.) 


BEAUTIFUL  LONDON. 

Somk  of   Mr.    Lacombe's   remarks   have  a 

very  direel  bearing  <>n  the  lighting  of  this 

city. 

There   is   much    to    be   done.     But    we 

Seem      to     see      the      idea      gaining     ground 
that  the  lighting  is  an  important  factor  in 

rendering  a  cil v  beautiful. 

The  strength  of  the  movement  for  the 

improvement  of  London  was  illustrated 

in  a   paper  by   Mr.   T.    B.   Davison   before 

the  Royal  Institute  of  British  Architects 

OB    May    1  St h.      He   referred   to   the   work 

of  the   London  Society.       The  gravest 

indictment,  he  said,  that  wo  have  to  bring 
against  London  is  lack  of  foresight.  Streets 


and  squares  are  riot  designed  on  ■  har- 
monious plan  but  l'iow  up  chaotically. 
Mr.  Davison  quotes  as  examples  Trafalgar 

Square,  Charing  Cross,  the  surroundings 
to  St.  Paul's,  and  other  centres  which 
have  great  possibilities  for  improvement. 
In  any  future  changes  regard  should  be 
had  to  the  future  when  the  population 
and  stress  of  traffic  may  have  enor- 
mously increased. 

Not  the  least  important  of  the  many 
fa<  ton  to  be  considered  is  the  illumina- 
tion. In  order  to  be  effective  the  lighting 
of  a  square  should  form  one  concerted 
whole  ;  it  should  not  consist  of  mutually 
incongruous  elements 
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SUGGESTIONS  FOR  THE  ADVANCEMENT  OF  STREET 
LIGHTING  IN  THE  UNITED  STATES. 


There  are  three  things  needed  to  further 
advance  street  lighting  in  the  larger 
cities  of  the  United  States  : 

First — a  light  source  and  appliance 
which  will  furnish  more  powerful 
and  cheaper  illumination,  and  be 
applicable  not  only  to  our  present 
systems  of  electrical  distribution 
for  suburban  lighting,  but  also  meet 
the  conditions  of  availability  and 
safety  in  the  congested  areas  of 
metropolitan  cities. 

The  most  promising  source  of  relief  at 
present  appears  to  be  the  nitrogen-filled 
incandescent  tungsten  lamp.  There  is  a 
strong  demand  by  the  citizen  for  more 
powerful  street  illumination.  To  my 
mind,  this  is  necessary  for  safety  on  ac- 
count of  the  increasing  congestion  of 
people  and  the  more  rapidly  moving 
traffic  caused  by  the  use  of  motor  vehicles. 
This  desire  is  expressed  in  the  rather 
crude  attempts  at  "  White  Way  "  light- 
ing all  over  the  country,  supported 
generally,  either  in  part  or  in  whole,  by 
the  merchants  of  the  street.  This  is  a 
blunt  way  of  telling  the  municipality  that 
the  lighting  on  its  main  street  is  insufficient 
— and  it  usually  is — for  the  lack  of  the 
light  source  and  appliance  first  mentioned. 

At  present,  on  account  of  the  low 
overall  efficiency  of  our  enclosed  arc 
lamps,  the  high  tariff  on  carbons,  and 
our  methods  of  placing  lamps  on  the 
street,  really  powerful  street  lighting  in 
this  country  is  too  expensive  per  mile. 

Second — closer  co-operation  and 
mutual  effort  to  better  conditions 
between  the  public  service  companies 
and  the  municipalities.  good  street 
lighting  is  a  function  of  such  co- 
operation. 

My  long  experience  in  electrical  work 
has  been  equally  divided  in  years  between 
municipal  and  corporation  central  station 
service.  Most  municipalities  know  little 
about  lighting  their  streets  and  sometimes 
seem  to  care  nothing  about  it  so  long  as 
the  streets  have  some  lights  on  them, 
arranged  without  system  or  efficiency, 
and  not  carefully  inspected  as  to  the 
service  given. 

Usually  their  contracts  are  made 
without  expert  advice,  and  the  service 
tendered  is  unwatched  and  neglected. 
Many  of  the  public  service  corporations 
encourage  this,  at  least  by  their  inactivity 
and  resistance  to  change.  If  they  would 
show  to  the  city  their  lighting  ability, 
as  well  as  its  own  lighting  possibilities, 
remembering  that  their  franchises  to  do 


business  come  from  the  city,  and  give  the 
municipality  the  lowest  price,  close  to 
overall  costs,  admirable  results  would  be 
obtained.  The  city  would  only  require 
to  obtain  competent  illuminating  en- 
gineers to  advise  it  how  to  use  the  avail- 
able funds  to  the  best  advantage  in  co- 
operating with  the  lighting  company,  and 
to  maintain  a  suitable  night  inspection 
force.  A  well-lighted  street  and  a  well- 
lighted  city  attract  people  as  a  candle 
flame  attracts  a  moth.  People  mean 
business  and  business  means  prosperity 
for  both  city  and  company. 

Third — a  standard  specification  for 

STREET  LIGHTING.  At  PRESENT  WE  ARE 
OPERATING  UNDER  A  HYBRID  ATTEMPT 
AT  A  COMBINED  ENERGY  AND  CANDLE- 
POWER  basis.     This  lack  of  a  standard 

SPECIFICATION  IS  TRUE  ABROAD  AS  WELL 
AS  HERE. 

It  seems  to  be  a  clear  international 
engineering  duty  of  both  the  Institutes  of 
Electrical  Engineers  and  the  Illuminating 
Engineering  Societies  to  establish  a  stan- 
dard specification.  At  present  the  various 
ideas  on  the  subject  can  be  best  stated 
as  "many  men  of  many  minds."  After 
reading  carefully  the  reports  of  various 
national  societies  on  the  subject,  it 
appears  as  if  two  main  ideas  were  rising 
above  the  rest. 

First — Specifications  requiring  actual 
foot-candle  measurement  of  illumination  on 
high  intensity  streets,  as  taken  on,  or 
referred  to  a  plane,  a  metre  above  the  street 
surface,  and  direct  candle-power  measure- 
ments on  low  intensity  streets  ;  such 
specifications  to  be  properly  qualified  as  to 
minimum  and  average  illumination,  loca- 
tion of  light  sources,  longitudinally  and 
vertically,  to  give  the  best  arrangements  for 
horizontal  and  vertical  illumination. 

Second — Specifications  based  mainly  on 
the  service  to  be  given  by  the  maintenance  of 
light  sources  whose  candle-power,  consump- 
tion, etc.,  are  established  in  the  laboratory. 

It  is  believed  that  both  ideas  should  be 
used  in  making  up  a  combined  specification 
to  cover  the  various  forms  of  lighting  as 
now  practised,  which  will  not  only  give 
us  a  basic  standard  of  street  illumination, 
but  also  cover  the  very  important  ques- 
tion of  the  illumination  service  to  be  given. 
The   result  of   illumination   and   service, 
taken  together,  not  separately,  is  what  is 
paid    for,    and    The    Secret    of    Good 
Illumination  is   good   Service. 
C.  F.  Lacombe, 
Chief  Engineer  of  Light  and  Power, 
City  of  New  York. 
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ILLUMINATING  ENGINEERING  AND  THE  ARCHITECT. 


We  would  urge  that  scientific  illumi- 
nation should  be  considered  much  more 
seriously  and  thoroughly  than  up  to 
the  present  it  has  been.  The  architect  is, 
we  know,  a  conservative  individual,  and 
does  not  readily  take  to  the  idea  of 
co-operation  in  or  interference  with 
his  designs.  He  has  not  yet  reached 
the  stage,  except  in  a  few  honourable 
exceptions,  where  he  realises  that  lighting 
is,  after  all,  a  specialised  science,  and 
should  be  treated  by  a  specialist,  but 
prefers  to  subordinate  this  most  important 
sphere  of  activity  to  designs  which  while 
looking  perfect  on  paper,  and  thoroughly 
effective  in  natural  daylight,  show  them- 
selves conspicuously  defective  when  the 


scheme  of  artificial  lighting  which  he 
suggests  is  applied  to  them.  If  the 
architect  can  once  be  brought  to  see  that 
anything  which  gives  an  all-day  and  all- 
evening  efficiency  to  the  beauty  and  com- 
pleteness of  his  architectural  conceptions 
is  really  aiding  his  own  interests,  he  will, 
perhaps,  be  more  inclined  to  consider  co- 
operations with  the  electrical  engineer 
in  the  first  stages  of  his  design  ;  but  we 
fear  that  until  a  sufficient  body  of  public 
opinion  has  been  formed  to  discriminate 
between  good  and  bad  lighting  effects 
this  important  subject  will  still  remain 
ontdde  the  range  of  practical  application. 
— Electrical  Review. 


NIGHT-WORK  AND  SPOILAGE  OF  MATERIALS. 


In  a  recent  article  in  the  Journal  of  the 
Royal  Society  of  Arts  on  the  textile 
industry,  reference  is  made  to  the  diffi- 
culties of  night-work.  Men  working 
during  the  night-time  expect  to  be  more 
highly  paid,  and  experience  shows  thai  it 

is  not  the  pick  of  il peraton  who  offer 

their  sen 

It  is  added,  "  In  the  experience  of  s 

dyers  more  cloth  was  spoiled  by  the  in- 
efficient attention  of  night  labourers 
during  six  months  than  in  the  preceding 
six  years." 

This  spoilage  may  be  due  partly  to  in- 
different labour.  But  is  it  imt  highly 
probable  that  it  is  in  some  measure  the 


result  of  imperfect  lighting  conditions  ? 
And  that  the  better  class  of  work  secured 
in  the  daytime   may   be  accounted  for  by 

the  fact  that  the  natural  illumination  is 
so  much  taore  satisfactory  than  the  arti- 
ficial lighting  conditions  in  many  mills  | 

Mr.  Franklin  Thorp,  in  a  recent  paper 
at  the  National  Gas  Inhibition,  remarked 
that  in  a  well-lighted  mill  the  turnover 
during  the  winter  months  (when  artificial 
light  was  largely  used)  was  quite  as  great 

as  in  the  summer.  Possibly,  therefore, 
the  experience  of  exceptional  spoilage 
at  night  would  be  found  to  refer  mainly 
to  works  in  which  the  artificial  lighting 
was  not  thoroughly  up  to  date. 
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OBJECTIVE    PHOTOMETRY. 

By  Dr.  W.  Voeoe  (Hamburg). 

(Abstract  of  paper  presented  at  a  meeting  of  the  German  Illuminating  Engineering  Society  in 

Berlin,  March,  28th,  1914.) 


From  the  very  commencement  of 
photometry  a  desire  has  been  evident 
to  replace  the  eye,  as  a  photometric 
instrument,  by  some  purely  physical 
apparatus.  The  eye,  notwithstanding 
its  complete  development  as  an 
instrument  of  vision,  is  open  to  several 
objections  as  a  photometer.  The 
experiences  of  various  eyes  are  not  the 
same,  especially  as  regards  the  appear- 
ance of  coloured  surfaces,  and  even  the 
impression  received  by  one  person  may 
vary  much  according  as  the  eye  is 
"  dark-adapted  "   or   "  light-adapted." 

And  yet  it  must  be  recognised  that 
the  eye  is  the  only  judge  of  the  actual 
impression  received  by  illumination  in 
practice,  and  that  we  cannot  depend 
exclusively  upon  physical  apparatus 
which  responds  to  radiated  energy 
according  to  quite  a  different  law.  But 
it  may  be  asked  whether  it  would  not 
be  possible  to  retain  the  eye  as  the 
ultimate  standard  and  yet  make  use  of 
calibrated  physical  instruments  for  oft- 
repeated  photometric  measurements, 
which  are  apt  to  be  tedious  when 
carried  out  in  the  ordinary  way. 

Various  Types  of  "  Objective 
Photometers." 

At  the  present  time  there  are  three 
forms  of  apparatus  applicable  to 
"  physical  "  photometry,  the  thermopile, 
the  bolometer  and  the  selenium  cell. 

As  regards  the  thermopile  E.  and  B. 
Pauli*  have  recently  shown  that  it 
is  inapplicable  to  practical  objective 
photometry ;  Houstounf  has  found 
that  with  the  aid  of  a  suitable  light- 
filter  agreement  between  the  eye  and  the 
thermopile  can  be  achieved  within  quite 
narrow  limits.  But  the  sensitiveness 
of  the  Houstoun  apparatus  is  so  slight 
that  it  cannot  be  regarded  as  a 
practicable  substitute  for  the  eye. 


Great  hopes  were  founded  on  the 
selenium  cell.  Its  use  in  photometry 
was  suggested  by  Werner  v.  Siemens 
as  far  back  as  1877.*  But  later 
experience  has  failed  to  enable  a  service- 
able selenium  photometer  to  be  con- 
structed. The  sensitiveness  of  such 
cells  to  light  and  colour  depends  on  quite 
a  variety  of  factors.  The  point  of 
maximum  sensitiveness  in  the  spectrum 
varies  with  the  temperature.  Exposure 
to  white  or  blue  light  previous  to  use 
makes  the  cell  more  sensitive  to  red. 

Even  for  the  same  variety  of 
radiation  some  cells  are  found  to  have 
their  maximum  in  the  red,  others  on  the 
green-yellow.  Finally  there  are  the 
troublesome  effects  of  inertia,  which 
likewise  depend  on  various  factors  and 
are  quite  uncontrollable. 

There  remains  the  photo-electric 
alkali  cell,  which  during  recent  years  has 
been  developed  by  Elster  and  Geitelf 
This  has  proved  so  good  for  photometric 
purposes  that  it  deserves  to  be  described 
somewhat  fully. 

The  Photo-Electric  Alkali  Cell. 

In  such  a  cell  there  are  two  electrodes, 
separated  by  air,  to  which  a  suitable 
P.D.  is  applied.  Then,  if  the  negative 
electrode  is  exposed  to  a  strong  light, 
electrons  are  emitted,  and  as  a  result  a 
small  but  measurable  electric  current  will 
flow.  This  so-called  "  normal  "  photo- 
electric effect  takes  place  with  all  metals, 
but  increases  with  diminishing  wave- 
length of  the  incident  light.  But  in  the 
case  of  the  alkali  metals  there  exists, 
besides  this  "  normal  "  effect,  a  "  selec- 
tive "  action,  and  for  this  effed 
the  maximum  sensitiveness  is  in  the 
visible  region  of  the  spectrum.  The 
maximum  is  located  near  440  pp  in  the 
case  of  potassium,  near  320  pp  for 
sodium,  and  near  480  yfi  for  rubidium. 


*  Ann  d.  Physik,  1913,  Bd.  41,  p.  812. 
f  Phjs.  Zeitschr.,  1911,  v.,  p.  800. 


*  Wied.  Ann.   2,  1877. 

f  Phy.*.  Zeitschr.  1910,  XI..  p.  257. 
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This  selective  effect  may  be  so  marked 
that  the  normal  effect  is,  in  comparison, 
of  small  account. 

Elster  and  Geitel  have  increased  the 
sensitiveness  of  such  cells  substantially 
by  allowing  a  discharge  current  to 
pass  in  an  atmosphere  of  hydrogen.* 
In  these  circumstances  a  potassium 
surface  becomes  blue  or  violet,  a  sodium 
surface  changes  to  a  yellow  or  yellow- 
brown  tint.  At  the  same  time  the  sensitive- 
ness is  much  improved,  but  the  colour 
gradually  disappears  in  the  presence  of 
hydrogen  and  the  cells  are  not  constant. 
It  is  only  when  the  hydrogen  is  replaced 
by  argon  that  highly  sensitive  and 
constant  cells  can  be  obtained. 

Advantages  01  Alkali  Cell. 

Such  cells  have  a  number  of  highly 
valuable  qualities  in  photometry: — 

They  are  very  sensitive  to  weak  light. 
They  are  practically  free  from  inertia, 
and  the  photo-ebctric  current  is, 
within  wide  limits,  proportional  to  the 
intensity  of  illumination.  Thus,  Elster 
and  Geitel  have  found  that  in  a  sodium 
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Pio.  1    -Carve  of  sensitiveness  of  ordinary  cell 
without  filter.    The  maximum  is  in  the  Mue- 

violct. 

and  potassium  ceil  the  proportionality 
exists  from  l<»"4  up  to  80,000  lux.  Such 
cells  have  already  1  ► « ■  t - 1 1  used  with  ga  '1 
results  in  some  branehes  of  photometric 
work.  «.;/.,  for  the  recording  <>f  daylight 
variations,  for  measuring  the  density 
of  photographic  plates,  fcc.  Xel  they 
have  not  been  ;* i*i •! i«-«l  to  the  testing  of 
artificial    sources    of    light    The    chief 

on  is  that  the  curve  of  sensitivi 
throughout    the    spectrum    differs    oon- 

*  Phys.  Zcitschr.  1911,  XII.,  pj 


siderably  from  that  of  the  eye,  the 
maximum  being  in  the  blue-violet.  (See ' 
Fig.  1.)  Hence  the  cells  can  only  be 
applied  to  the  comparison  of  sources 
having  approximately  the  same  spectrum 
composition.  Richtmyer*  has  recently 
contended  that  the  cells  can  only  be  used 
for  monochromatic  light.  But  this  objec- 
tion can  be  overcome  by  using  a  filter  of 
such  a  colour  that  the  transmitted  lijzht 
yields  a  new  maximum  situated  at  the 
same  point  as  in  the  spectrum  as  that 
of  the  eye.  After  some  experiments 
the  author  found  that  a  solution  of 
potassium  bichromate  and  eosin  in 
water  gave  the  desired  results. 

This  combined  solution  transmits  only 
red,    yellow    and    green,    and    absorbs 

all  lii/ht  beyond  ^l*  fifi. 
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Fig.  2.    Curve  of  sensitiveness  throughout  the 
spectrum  ol 

I.   Normal  eye.      II.  Colour  Wind  eye. 
/    Photo-electric  cell. 

In  this  way  we  obtain  a  curve  of 
sensitiveness  closely  resembling  that  of 
the  eye.  In  Big.  2  we  Bee  side  by  side 
the  luminosity  curves  for  the  normal 
eye   (I)   and   for  a   colour-blind  eye   (II). 

The  third  curve  (Z)  is  the  curve  of 
sensitiveness  of  the  cell  with  filter  in 
front.  It  is  completely  enclosed  inside 
the  curve  (I)  and  has  its  maximum 
at  practically  the  same  point. 

It  will  be  observed  that  the  curves 
(I)  and  (Z)  are  not  identical  and.  therefore, 

•  Zeitschr.  L  Bel.  1913,  p.  507. 
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while  the  results  should  be  substantially 
in  agreement  for  most  continuous  spectra, 
this  may  not  be  the  case  for  line-spectra, 
such  as  that  furnished  by  the  mercury 
vapour    lamp.       Fig.     3    shows    clearly 
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Fig.  3. — Comparison  result  obtained  at  various 
pressures  for  a  glow  lamp  with  a  photometer 
(Ph)  and  a  cell  without  filter  (Z). 

the  need  for  the  filter.  The  results 
obtained  by  the  photometer  and  by  the 
cell  (without  filter)  are  placed  side  by  side. 
As  might  be  expected,  the  cell  gives  too 
low  a  reading  when  the  voltage  is  low 
and  the  red  rays  are  accentuated, 
and  too  high  a  reading  above  normal 
voltage,  when  the  blue  component  in 
the  spectrum  has  increased.  (In  this 
and  other  data  given  the  cell  is  assumed 
to  give  the  right  result  when  the  lamp 
is  operated  at  normal  P.D.)  When  the 
cell  was  covered  by  the  filter,  several 
points  on  both  curves  were  found  to 
coincide. 

Practical  Results. 
The  following  tables  contain  data 
selected  from  a  large  number  of 
observations.  Table  I.  refers  to  a  carbon 
and  a  metal  filament  lamp  run  at  various 
voltages.  The  deviations  between  the 
results  obtained  respectively  by  the 
use  of  the  cell  and  the  photo- 
meter are  negligible.  The  most  marked 
variation  is  in  the  case  of  the  metal 
filament  lamp.  At  135  volts  the 
result  from  the  cell  was  4*3  per  cent, 
higher  than  that  measured  photo- 
metrically. But  by  plotting  the  results 
obtained    with    the    photometer    in    the 


form  of  a  curve  it  was  found  that  the 
value  50  H.K.  was  clearly  wrong  and 
that  it  should  be  52  H.K.  In  other 
words,  the  objective  method  was  proved 


Table  I. 


P.D. 

volts. 


Cell. 


Photm. 


Deflection. 


H-K 


H-K 


Diff.  in 
results. 


Carbon  Filament  Lamp. 


85  V 

90 

95 
100 
105 
110 


110  V 

115 

120 

125 

130 

135 


10-5° 

5-85 

60 

13-5 

8-53 

8-57 

220 

12-25 

12-37 

30-5 

1700 

1706 

41-7 

23-26 

23-18 

55-6 

3100 

310 

Metal  Filament  Lamp. 

18-4° 

25-0 

250 

21-8 

29-62 

29-60 

2^-5 

34-70 

34-90 

££'-5 

40-10 

39-7 

S40 

46-25 

46-60 

38-5 

52-3 

[50-0 

520 

—2-5% 

—0-4 

—0-98 

—0-35 

+  0-35 

±0 


±0 

+  007 
—0-57 
+  10 
—0-75 
+  4-3] 
+  0-6 


to  be  right.  This  is  one  of  many  cases 
in  which  the  objective  method  has 
proved  useful  as  a  control  in  detecting 
incidental  photometric  errors. 

In  Table  II.  the  results  of  some  tests 
on  a  half -watt "  lamp  are  shown, 
two  observers  taking  part,  The  difference 
in  colour  between  the  half-watt  lamp 
and  the  "  comparison  lamp "  was 
quite  marked,  so  that  some  difference 
between  the  readings  of  the  observers 
was  to  be  expected.  It  will  be  observed 
that  more  consistent  results  were  obtained 
by  the  use  of  the  cell  than  by  using  the 
photometer  ;  also  that  the  readings  of  the 
second  observer,  both  with  the  photometer 
and  the  cell,  were  somewhat  lower,  so 
that  in  all  probability  the  lamp  was  giving 
somewhat  less  light,  The  mean  results  in 
the  two  cases  (shown  in  the  lower 
portion  of  the  table)  agree  quite  satis- 
factorily. 

Table  III.  refers  to  various  types  of 
glow  lamps.  As  these  lamps  were  first 
tested  on  the  bench  and  then  removed  to 
a  holder  mounted  at  a  distance  of  60  cms. 
from  the  cell,  the  errors  of  experiment 
are  naturally  greater.  Nevertheless  the 
results  agree  well.  Even  the  photographic 
yellow  coloured  glow  lamp  and  the 
Verico  "  daylight "  lamp  agree  quite  as 
closely  when  tested  by  the  cell  as  they 
do  when  compared  by  means  of  the 
photometer.     That    the    red    and    blue 
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Table  II. 
J -Watt  Lamp,  100  K.  12  V. 


Photometer. 

1'ell. 

P.D. 

Diff.  in 

Volts. 

l.ObB. 

2.  Obs. 

Mean. 

Diff. 

l.Obs. 

2.  Obs. 

Mean. 

Results. 

10  V 

510 

:,11 

51  2 

+0-8% 

2s.ii 

28-0° 

280 

±0   % 

11 

71-5 

67-6 

69-4 

-5-6 

400 

39-2 

39-6 

—2 

12 

96 

94 

95 

—21 

:.  l  l 

53-4 

53-9 

—1-9 

13 

129-7 

1270 

128-4 

—21 

72-m 

70s 

71-4 

—1-7 

11 

164 

159 

161-fi 

:;•! 

93-6 

91-3 

92-5 

—2-5 

15 

2d7 

194-8 

201 

—6 

115-7 

113-6 

111-7 

—1-8 

P.D. 


Photm. 
Mean. 


(VII. 
Mean. 


Diff. 


in  V 

51-2 

49-3 

-3-6% 

11 

69-4 

69-7 

+0-4 

12 

95-0 

950 

±0 

13 

128-4 

126 

—1-9 

14 

161-5 

163 

+0-9 

15 

201 

202 

+0-5 

of  the  rays  at  the  left  and  right  ends 
of  the  spectrum  is  without  measurable 
influence. 

Experiments  mM  also  carried  out  on 
the  comparison  <>f  lamps  of  various 
kinds,  petroleum,  incandescent  gas, 
metal  filament,  &c,  a  metal  filament  lamp 
being  used  as  the  comparison  lamp 
throughout.     (Sec  Table  IV.)     The  flame 

Table  IV. 
Various  Lamps. 


rays  have  little  or  no  influence  on  the 
impression  of  brightness  has  been  shown 
in  another  way.  A  half-watt  lamp 
was  tested  with  the  cell,  in  one  case  a 
Line  glass  being  placed  in  front  and  in  the 

Table  III. 
Various  Electric  Qlow  Lamps. 


Lamp. 

Photm. 

(Vll. 

I.itT. 

Metal  fflhlWt            ..       27-51 
Petroleum  (Bound  Burner)    1 1  i 
Inct.  Alcohol    ..          ..     |   16-5 
lii'  t.   Qu            .  .           .  .         '.J  1 
Jin  t.   lias           ..          ..        67-6 

-7  :.  K 
IS-6 

17.-. 

670 

:  "     % 
— <J-5 
+  6 
+  5-9 
+  0-9 

Limp. 

Photm. 

(VII. 

DHL 

atrial  Lamp  (26  K  clear) 

Carbon    i  Qamenl    Lamp 

(82  K  clear) 

J  7  :.  K 

•J  7  :,  K 

: 

88-0 
82-5 

+  1-2 

i  whan     1  il.mi'  nl     l„nn|i 

7  :'. 

7-7 

+  5  3 

(6    K    i  l.-.in 

i  ariinii    I  Qamenl    Lemp 

MM 

•Jn-J.-, 

+  0-75 

(■_•:,  K  trotted) 

i  Jerboa    i  Uamenl    Lamp 

i  15 

482 

+  3-6 

(..  k  fellow) 

Tantalum  Lnn|. 

+  0  44 

(26  k  boated) 

"  Verioo  "  Lamp 

78 

7.'. 

—3-9 

(80  K  blue) 

othex  a  bright  yellow  glass.    The  results, 

when   tested   by  the   phut., meter  and  cell 

methods,    agreed    almost     perfectly    in 

both    cases.      Therefore    the    cutting    off 


oi    the    nil    lamp    burned    irregularly, 

and  the  conditions  of  experiment  pre- 
cluded very  exact  conclusions  being 
drawn.  But  it  would  appear  that  the 
figures  for  the  incandescent  gSS,  toted 
with  1  he  cell,  are  holier  than  they  should 
he.  and  the  Corresponding  values  for 
the  oil   lamp  too   low. 

Evidently  care  should  be  exercised  in 
applying  the  method  to  lamps  of  entirely 

different  colour.  In  the  comparison  of 
a  mercury  vapour  lamp  with  a  metal 
filament  lamp  a  variation  of  as  much 
as  40  pex  cent,  was  recorded,  ami  there 

were  also  deviations  in  the  case  of  Mann- 

carbons.     Hut   the  ■  ■(  agreement 

shown  in  the  tahles  referring  to  vai 

glow     lamps    is    surely    a    demonstration 
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that  the  method  can  be  applied  to  lamps 
of  the  same  class,  and  this  is  a  result 
not  previously  attained  with  a  physical 
photometer. 

Technical  Details  of  Method. 

Something  may  next  be  said  on  the 
technical  details  of  the  apparatus. 

As  regards  the  light-filter  it  is  naturally 
not  convenient  to  use  liquids  in  practice. 
But  after  some  experience  the  author 
succeeded  in  obtaining  from  an  English 
firm  a  gelatine  filter  which  answered 
all  requirements,  and  with  which  the 
above  results  were  obtained.  For  many 
purposes,  for  example,  for  glow-lamps 
of  the  same  type,  one  can  use  a  more 
transparent  variety  of  filter  than  that 
described  above ;  this  lighter  filter 
would  serve  for  metal  filament  lamps 
whose  pressure  was  varied  only  between 
the  limits  of  105—120  volts. 

The  sensitiveness  of  the  cell  is 
naturally  much  diminished  by  the  use 
of  the  filter,  but  fortunately  one  has,  in 
the  P.D.  applied  to  the  cell,  a  means  of 
neutralising    this    diminution.       Fig.    4 
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Fig.  4. — Showing  rapid  increase  in  sensitive- 
ness with  rising  voltage. 

illustrates  the  relation  between  the 
photo-electric  current  and  the  P.D. 
This  rises  first  gradually  and  then  more 
sharply.  At  200  volts  a  luminous  dis- 
charge in  the  cell  would  take  place. 
This  must  at  all  costs  be  prevented  by 
the  use  of  an  appropriate  series  resistance. 


160  volts  is  about  the  safe  limit,  and  it  is 
best  to  confine  oneself  to  the  range  of 
60 — 150  volts,  within  which  limits  the 
desired  sensitiveness  can  be  obtained. 
Ordinarily  the  sensitiveness  is  most  readily 
obtained  by  adjusting  the  distance  of 
the  lamp. 

The  measurement  of  the  current  is 
accomplished  by  the  use  of  a  mirror- 
galvanometer  whose  sensitiveness  should 
be  of  the  order  1°=10"9  amps.  With 
such  a  galvanometer  and  about  70  small 
accumulators  (in  view  of  the  small 
current  taken  the  size  of  these  is 
immaterial),  the  various  measurements 
required  in  practice  can  be  made.  The 
distance  of  the  cell  naturally  varies 
according  to  the  power  of  the  light-source. 
For  example,  a  small  hand  lamp  at  a 
distance  of  30  cms.  will  give  a  deflection 
of  about  40  divisions.  If  the  more 
transparent  filter,  intended  for  glow- 
lamps  of  the  same  class,  is  used,  a 
galvanometer  with  a  pointer  and  a 
sensitiveness  1°=10~8  ampere  can  be 
used. 

The  general  arrangement  of  the 
apparatus  will  be  understood  from  Fig.  5. 


H(X) 


Fig.  5. — Showing  arrangement  of  cell. 

E  Battery.        Z  Cell.         F  Filter. 

G  Galvanometer.      N  Source  of  light. 

K  Reflector. 

The  cell,  Z,  is  connected  in  series  with  the 
galvanometer,  G,  and  with  a  source  of 
P.D.,  E.  The  effect  of  the  lamp  is 
conveniently  accentuated  by  the  white 
diffusing  reflector,  R.  A  standard  lamp 
is  now  set  up  and  its  distance,  a,  from 
the  cell  so  adjusted  that  the  galvano- 
meter reading  is  equal  to  for  a  con- 
venient multiple  of)  its  actual  candle- 
power.  Finally  the  lamp  to  be  tested 
is  substituted  for  the  standard  lamp, 
and    the    reading    of    the    galvanometer 
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will  then  read  direct  in  candles. 
Naturally,  the  lamps  can  be  rotated  if 
desired,  although  the  effect  of  the  white 
background  and  the  uniformity  of  metal 
filament  lamps  usually  render  this 
unnecessary. 

Possible  Sources  of  Error. 

I  now  come  to  the  possible  errors 
and  applications  of  the  apparatus  The 
chief  sources  of  error  are  : — 

(1)  Variations  in  sensitiveness  of  the 
cell.  That  the  cells  may  vary  in  a  space 
<>f  months  or  years  is  naturally  not 
impossible.  But  the  author's  own  colls 
have  undergone  no  appreciable  variation. 
and  FJster  and  Geitel  regard  the  cells 
as  practically  constant.  Richtmyer 
writes  that  his  cells  altered  after  exp 
to  an  illumination  of  about  3,<hhi  lux 
for  half  an  hour:  but  such  Btrong 
illuminations  are  not  usual  and  should  in 

ral  be  avoided.  In  any  « 
sources  of  error  can  be  eliminated  if 
the  cell  is  calibrated  by  reference  to  a 
lard  lain])  before  and  after  the 
experiment.  And  for  such  a  short  period 
as  a  single  day  the  constant  would 
Burely  remain  unaltered. 

$  Then  are  certain  possible  errors 
due  to  processes  taking  place  within  the 
cell.  '.'/..  an  appreciable  current  in 
darkness,  inertia,  radioactivity.  &c, 
which  betray  themselves  in  experiments 
in  a  very  feeble  light  with  the  electro- 
meter. But  these  only  give  rise 
currents  of  the  order  of  I0~w  or  10~IC 
amp.  and  have  no  influence  on  measure- 
ments with  lai 

ihould  ii'  ' 
■     Ke  comparable  with  that 
of  the  cell  itself.    As  the  galvanoo 

has    ordinarily    a  reral 

thousand     ohms,     the     sei  • 
is  not  usually  : 

(4)  The    dimensions    of    the    filter    in 
relation    to    the    cell    should    not    be    too 
small,  since  in  this  case  lamps  of  v.i 
.  at  different  distances,  will  not 
sd  to  th 
(.">)  The     P.D.    of    the    accumnlal 

should      I  int.      Since     such      an 

sdtngry  small  current    i-   taken,   this 

should  be  tie  The  supply  mains 

should     not     he     QSM  :i<     SoUIce     (,f 

error   may  safely  be   ignored. 


Applications  of  the  Method. 

The   applications   of  the   (ell   may   be 
briefly  summarised  as  follows  : — 

(1)  For   the    measurement    of   eh 
glow-lamps  of  all  kinds. 

_     For  the  photometry  of  incandescent 
gas  burners. 

As     a    comparison    lamp     either    an 
incandescent  burner  or  a  metal  tila: 
lamp    may    be    used.     The    method    is 
particularly    convenient    for    regul 
the  source  to  give  a  certain  candle-power. 

(3)  For  the  testing  <»f  small  hand-. 
pocket-,  or  mine-lamps.  In  determining 
the  useful  life  of  such  lamps  one  merely 
stations  them  at  a  convenient  dista 
from  the  cell  and  observes  when  the 
deflection  has  diminished  by  'J"  pel 
from  its  original  value. 

(I)  For  relative  measure]  rery 

kind.  e.tj..   in  determining  polar  <  i 
of    light    distribution,    the    int! 
globes  and  refl  I 

the  cell  is  used  in  tie 
I  have  previously  advocated  for  the 
thermopile.*  The  saving  in  time  and 
labour  in  this  class  of  work  should  be 
considerable.  (For  example, 
curves  for  a  Xitia  lamp  were  obtained  in 
scarcely   half  an   hour.) 

The  eell  I  distinct  advantages 

over  the  thermopile:  (1)  One  i-^  dealing 
with  the  effect  of  actual  luminous 
surfaces,  and  there  is  no  necessity  to  take 
elaborate  precautions  to  exclude  the  heat 
(2)  In  view  of  the  high  P.D 
(lm  volts)  employed  stip-contacta  and 
the  like  can  l>e  used,  whereas  in  the 
of     the    thermopile    all    moving 

-    must    be    carefully  avoided, 

and  (•">)  The  cell  from 

inertia. 

There  are  n  which 

the   objective  photometer  can    I 

with  special  advantage  in  the  laboratory. 
There  is  no  doubt  that  the  cell  itself,  as 
well  as  the  methods  of  using  it.  may  be 
further  improved.     A   certain 

must    naturally    be    used,    as   in    all 
photometric     measurements.       Who* 

3     up     this     method     without     any 
experience  of  photometric  ami  phys 
naturally       n 
mistakes        j  ey     would     with 

ordinary  phot-  ■ 

•  Ekktrot  A-  itschr.,  -Un.  16th,  1'" 
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£be  Jlluminating  Engineering  Society. 

(Pounded   in  London,   1909.) 

The  Illuminating  Engineering  Society  is  not,  as  a  body,  responsible 
for  the  opinions  expressed  by  individual  authors  or  speakers. 


LIGHTING   OF  RAILWAY  CARRIAGES    AND  PUBLIC 

VEHICLES. 

Further  Contributions  to  the  Discussion  at  a  Meeting  of  the  Society 

on  April  7th,  1914. 


Mr.   John  Darch  {communicated)  : — 

Mr.  Kilburn  Scott,  in  opening 
the  discussion  on  the  above  subject, 
published  in  last  month's  journal  (p.  246), 
has  given  us  a  very  excellent  and  com- 
prehensive dissertation  upon  the  above 
subject ;  there  are,  however,  some  points 
to  which  attention  should  be  drawn  and 
some  practical  suggestions  in  accordance 
with  them  that  might  prove  serviceable. 

Glare. 

Mr.  Scott's  references  to  the  evils  of 
glare  were  somewhat  indefinite,  and  the 
so-called  "  shades "  to  which  he  and 
others  referred  and  which  figured  so 
prominently  in  the  photographs  did  not 
receive  the  condemnation  which  they 
deserved. 

There  is  a  general  notion  that  if  we 
can  modify  the  intensity  of  the  piercing 
filament  by  means  of  a  glass  shade  we 
have  done  all  that  should  be  expected 
•f  us  ;  but  to  spread  this  fraction  of  an 
inch  of  brilliancy  over  some  30  visible 
inches  of  "  shade  "  is  but  to  e> change  rhe 
keenness  of  ti  e  razor  for  the  massive- 
ness  of  the  axe.  The  glare  is  still  there, 
but  in  extenso. 


Let  us  realise  that  in  the  art  of 
illumination  the  consideration  of  violent 
and  destructive  contrasts  are  of  vastly 
greater  importance  than  the  choice  of 
any  actual  degree  of  illumination.  We 
seem  to  forget  Fechner's  law,  that 
sensation  is  relative  and  not  absolute. 
Any  illuminated  area,  such  as  printed 
matter  on  the  wall  of  a  carriage  or  in 
the  hand,  with  a  surface  brightness  yield- 
ing, say,  O'Ol  c.p.  per  sq.  inch,  would  be 
comfortably  and  readily  visible  in  all  its 
detail  as  long  as  that  surface  remained 
the  brightest  before  us  ;  but  if  we  admit 
into  the  field  of  vision  the  usual  sparkling 
glass  "  shade,"  or  even  the  softer  opal 
globe  (seldom  less  bright  than  0*3  c.p.  per 
sq.  inch  or  30  times  brighter  than  the 
object  to  be  seen)  the  said  printed  matter 
or  other  object  immediately  becomes 
darkened  and  indistinct.  To  meet  t  his 
difficulty  by  increasing  the  initial  illumina- 
tion is  bad  economy,  for  Fechnor  shows 
that  increase  of  sensibility,  i.e.,  the  gain, 
is  in  but  logarithmic  ratio  to  the  increase 
of  illumination,  i.e.,  the  cost.  11  is  there- 
fore of  the  first  importance,  both  to  eyes 
and  pocket,  to  provide  for  visual  efficiency 
by  the  proper  adjustment  of  contrasts  ; 
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after  this,  to  provide  for  a  sufficient 
illumination  as  expressed  in  foot-candles. 

Let  anyone  try  the  experiment  of  looking 
into  a  well-lit  carriage,  say  from  without, 
from  a  point  where  the  lights  cannot  be 
seen,  noting  well  the  detail  of  the  interior 
and  its  occupants,  then  compare  that 
view  with  one  from  a  point  where  the 
lights  are  visible  and  a  clear,  pleasing 
sight  will  be  changed  into  one  of  in- 
definiteness  with  a  troubled  effort  for 
discernment. 

A  glass  bell  "  shade  "  that  exposes  the 
bare  filament,  so  commonly  met  with  in 
carriages,  is  a  self-condemned  anomaly. 
for  it  shades  nothing,  and  yet  it  is  recom- 
mended, as  "local  "shaded'  lights"'  on 
p.   249,   fig.   4,  in  last  issue. 

The  form  of  "shade,"  however,  that 
seems  to  give  more  satisfaction  to  the 
railway  lighting  engineer  is  the  en- 
closing globe,  and  this  should  stand 
condemned  for  its  ezcec 
in  addition  to  its  failure  as  a  real  shade  : 
for  not  only  is  there  the  usual  loss  of  15 
per  cent,  to  60  per  cent,  of  light  by 
absorption,  according  to  the  nature  of 
the  glass,  bu1  an  enclosing  globe 
depletes    on    the    whole    Bpherical   flux 

of  \'2\  times  the  M.Sph.C.P.  Ib»w 
much  more  reasonable  to  abolish  the 
upper  pari  above  A  B,  Fig.  1  and  to 
lot  two-thirds  of  the  light  (or  8  times  the 
M.S. (J. P.)  go  free  to  a  dead  white  ceiling 

//////////////////// 

— 3f 


shown  in  Mr.  Scott's  sketch,  p.  249,  lie 

too  low  and   must   cause  annoyance  to 
those  sitting  opposite. 

If   bracket   lamps   are    used   thev   must 
be  clear  of  a  passenger's  headgear  when 


Fig.  i. 

for  useful  diffusion  and  thus  avoid  «n 
then  to  increase  the  opacity  of  the  lower 
portion  until  il   is  of  the  same  or  less 
brilliance  than  that   of  the  ceiling  and 
thus   increase   the   capacity   for   vision. 

That    WOUld  be  doubly  ecoii.  Ui.ical. 

Bb li  ki  i  Lamps 

seemed  to  find  favour  during  the  evening's 
discussion;      but   those  which  ire  have 

90  far  seen  in  public  vehicles,  and    those 


Fie.  2. 

he  rises  and  must  have  an  absolutely 
opaque  shade  of  the  form  of  Fig.  J.  and 
be  used  in  addition  to  ceiling  general 
lighting. 

In  the  case  of  the  usual  compartmenl 
Coaches  each  lamp  might  be  made  to  do 
double  duty  and  to  entirely  abolish 
the  risk  of  obstruction  to  hats  by  bring 
placed  in  the  partition,  and  thus  serve 
two  compartments  as  Fig.  3. 

I\iui:i.i  r   LlOHTOra 
with  Opaque    reflectors    is    hard    to    | 

providing  the  railway  company  can 
afford  bo  provide  energy  enough  to  give 
5  or  6  foot-candles  on  the  passengers' 

books ;     but  to  be  successful  it  needs  i 

lofty  type  of  carriage  and  the  ceiling 
must    be    hepk    white. 

There    are.    however,    some    economic- 

and  improvements  thai  maj   1 fleeted 

in  ibis  form  of  lighting.  When  a  ray  of 
liL'ht  strikes  s  surface  as  A,  Fig.  4.  it  is 
reflected  al  s  like  angle  B,  and  thai  is 
strictly  the  ease   with  glossy  surfai 

but  in  Mr.  Sett's  sketch  (Kg.  :\.  p.  248, 
in    II  the    r.iv   is  shown    to  be 

reflected   in   the  direction   J).     It 
be  correctly  argued    that  a  dead  v 

Ceiling     L'i\e<     ;i     diffuse     reflection     and 
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that  therefore  something  will  be  reflected 
in  the  required  direction,  D,  but  it  must 
not  be  forgotten  that  in  all  painted 
and    papered    surfaces    there  is  a  large 


reflection  to  the  spot  required  ?  This 
can  be  done  by  the  simple  process  of 
curving  the  ceiling  in  the  same  direction 
as  the  seats  as   shown  in  Fig.   6.     The 


| — -if-  - — r  -/■  t."  ( 

ELEVATION 


PLAN 


7^'y  *\ 


Fig.  3. 


excess  of  regular  reflection,  as  shown 
in  Fig.  5,  in  which  most  of  the  ray 
A    goes      in     the     direction     E,    while 


/y//////vw////    ;     ,  ^_, ^  //. 


Fig.  4. 

that  in  the  required  direction,  F,  is 
very  feeble.  Now%  at  that  rate,  it 
would  need  a  prohibitive  quantity  of 
initial  light  to  produce  ever  a  modest 
illumination  on  the  reading  area.  Why 
not  form  the  ceiling  so  as  to  direct  the 


correct  curve  may  be  found  by  working 
out  a  series  of  tangents  each  being  at 
right  angles  to  a  line  bisecting  the  angle 
formed    by    the    incident    and    reflected 


E  * 

N.B.  lengths  =  intensities 

Fig.  5. 

rays.  In  this  fig.  the  curve  is  broken  at 
A  for  the  sake  of  head  room,  otherwise 
it  would  continue  down  to  B. 

A  Shaded  Light  Scheme, 

which  combines  the  features  and  advant- 
ages of  both  direct  and  indirect  lighting 
without  their  disadvantages,  is  herewith 
submitted.  It  is  applicable  to  any  type 
of  carriage,  but  the  compartment  carriage 
only  is  illustrated  in  Fig.  7.  The  lights 
are  placed  on  the  ceiling,  which,  as  Mr. 
Scott  remarked,  is  the  natural  place,  but  at 
the  side,  out  of  the  way  of  tall  hats  and 
where  the  light  can  fall  at  a  convenient 
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angle  on  the  readers'  papers.  Bare 
lamps  should  be  used  and  may  be  tilted 
to  benefit  by  the  maximum  radiation 
from  the  lamp.     The  controlling  feature 


Fig.  6. 


is  the  special  type  of  shade  used  and  when 
in  this  position  should  be  semi-cylindrical. 
as  Kg.  8.  and  no  larger  than  necessary 
i  reen  the  lamp  from  the  eyes  of 
passengers  inside  or  outside  the  carriage. 
It  will  be  Been  thai  by  this  arrangement 
the  whole  of  the  ceilings,  walls,  and  work- 
ing plane  are  flooded  with  direct  lijzht 
through  320  oul  of  the  360e  of  the  circle, 
excluding  only  tin-  segment  marked  A 
(Fig.  7),  while  the  whole  is  softened  and 
augment i-d  by  the  diffuse  indirect  light 
from  the  ceiling.  The  shades  may  be 
opaque  and  act  as  reflectors,  but  pre- 
ferably they  Bhould  be  not  <|uite  opaque 
and  a  warm  colour.  The  ceiling  should 
be  dead  white.  Four  ID-watt  lamps 
should  give  a  brilliant  and  well-distributed 
illumination. 

The  Pbofbb  Working  Plank. 

Mr.  Roger  Smith'-  choice  of  1  feet 
from  the  floor — the  level  of  the  eye — 
and  Mr.  Dow's  choice  of  the  knees-— 2 
from  the  floor— are  both  clearh  wrong. 
The  principal  argument  for  light  is  for 
reading  purposes,  and  it  is  neither  the 
level  of  the  eve  nor  of  the  knee,  but  that 
of  the  newspaper  or  book,  that  has  to 
be  considered,  and  that  is,  as  nearrj  as 
possible,  3  feet  from  the  floor. 

Imknsity  of  Illumination. 

1  disagree   with    Prof.    Morris   and    Mr. 
Dow  that  an  illumination  of  2 ft. -candles 


Working 
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is  sufficient  in  carriages  or  that  7  f  t.-candles 
is  objectionably  high.  Constant  vibra- 
tion gives  a  hazy  effect  to  printed  matter, 
while  increase  of  illumination,  by  in- 
tensifying the  contrast  between  ink  and 


PLAN 


Fig.  S. 

paper,  renders  perception  easier.  One 
could  read  without  difficulty  on  the  top 
of  a  rattling  omnibus  when  it  would  be 
impossible  in  the  comparative  obscurity 
of  the  interior.  Quits  double  the  amount 
of  illumination  is,  therefore,  necessary  in 
a  vehicle  to  that  in  a  room,  in  order  to 
read  with  the  same  ease.  Why  else 
do  passengers  eagerly  seek  the  brilliantly 
lighted  carriages. 

The  degree  of  illumination  necessary 
is  limited,  on  the  one  hand,  by  the  ability 
to  read  a  vibrating  book,  and  on  the 
other  hand  by  the  cost  of  energy  and 
not  by  fear  of  injury  to  the  eye.  It 
should  certainly  not  be  less  than  4  ft.- 
candles — 7  would  be  better.     Dr.   Stein- 


metz  and  others  have  shown  how  great 
is  the  range  of  intensity  over  which  the 
eye  can  see  with  practically  equal  com- 
fort. The  trouble  with  high  artificial 
illumination  is  not  the  legitimate  illumina- 
tion, which,  properly  diffused,  might  be 
50  ft. -candles  and  do  no  harm  ;  but  the 
trouble  is  with  violent  contrasts,  direct 
reflection,  glare  and  sparkle,  the  lack  of 
diffusion,  and  with  the  excess  of  heat 
rays  in  the  commoner  light  sources,  all 
of    which  irritate  the  eyes. 

Decoration. 

I  do  not  agree  with  Mr.  Scott  that 
with  the  use  of  bracket  lights  the  ceiling 
may  be  dark.  Diffusion  is  the  essence 
of  good  lighting  and  is  particularly 
necessary  for  the  easy  recognition  of 
form.  The  veiling  should  be  a  dead 
white  in  all  cases,  with  a  white  frieze 
extending  to,  but  not  below,  the  hat 
rack.  Below  that  level  the  eyes  need 
the  restfulness  of  something  darker. 

W.  Perren  Maycock  (communicated)  : — 

I  notice  that  several  speakers  in  the 
discussion  on  the  Lighting  of  Railway 
Carriages  and  other  Public  Vehicles 
referred  to  the  desirability  of  being  able 
to  vary  the  intensity  of  illumination. 
Mr.  Kilburn  Scott  seems  to  have  over- 
looked the  fact  that  on  long  journeys  most 
people  like  to  doze  or  sleep.  There  are 
now  available  several  arrangements  of 
compartment  switches  for  electric  lighting 
which  enable  the  lights  to  be  modified 
in  this  way,  and  I  anticipate  that  before 
long  some  of  these  methods  will  be  intro- 
duced on  some  of  the  big  railwavs. 


LIST    OF    MEMBERS. 


The  List  of  Membership  of  the  Society  is  now  undergoing 
revision  and  will  be  issued  shortly.  Members  are  therefore  requested 
to  intimate  any  changes  in  address,  etc.,  to  the  Hon.  Secretary, 
(I  a  ring  the  month  of  June. 
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ANNUAL    GENERAL    MEETING. 


(Held  at  the  House  of  the  Royal  Society  of  Art-,  London,  W.C.,  on  Thursday,  May  21st,  1914.) 


The  Annual  General  Meeting  was  held 
at  the  House  of  the  Royal  Society  of 
Arts  on  Thursday,  May '21st,  at  7.30 
p.m.,  the  President,  Professor  Silvanus 
P.  Thompson,  F.B.S.,  in  the  chair. 
The  minutes  of  the  previous  meeting  were 
taken  as  read,  and  the  names  of  applicant  > 
for  membership  were  read  in  the  usual 
way. 

The  Chairman  then  called  upon  The 
Honorary  Becbetaby  to  read  an  abstracl 
of  the  Council's  report  for  the  year.  At 
the  close  of  his  remarks  Mr.  (raster  re- 
ferred to  the  wide  interest  that  the 
meetings  of  the  pasl  session  had  aroused, 

and  stated  that    1,500    visitors  had  been 
present  during  the  five  years  the  Bociety 

had   Ix-'-n  in  existence. 

Mb.  P.  W.  Goodenough  moved  the 
adoption  of  the  report.  Mr.  Edwabd 
A i. i. in  Beconded,  and  the  report  was 
then  pu1  to  the  meeting  and  adopted 
unanimously. 

Mr.  F.  W.  GtOODBNOUGH  said  he  had 
very  much  pleasure  in  moving  the  follow- 
ing resolution  : — 

'"That  this  meeting  offers  a  cordial 
vote  of  thanks  to  Professor  Silvanus  P. 
Thompson  for  his  services  as  President, 
and  desired  to  express  its  greal  ap- 
preciation of  bis  valuable  services  to 
the  Bociety  during  bis  period  of  offii 

This  resolution,  he  said,  needed  very 
f.u  words  of  his  to  commend  it  to  every- 
body. They  were  indeed  deeply  indebted 
to  Professor  Thompson  for  the  greal 
interest  thai  he  had  always  shown  in 
[Uuminating  Engineering,  and  they  were 
also  indebted  to  him  for  the  skill  and 
geniality  with  which  he  bad  always  pre- 
sided over  the  meetings.  Prof< 
Thompson  combined  in  bis  p  ■ 
most  extraordinary  degree  of  omniscient  e, 
and  a  profound  and  peculiarly  intimate 
knowledge  of  all  branches  of  science  and 
art,  together  with  what  was  perhaps  i 
somewhal  unusual  combination  namely, 
the  possession  of  mosl  business-like 
qualitu  b  in  the  condui  t  of  <  ounn  d  i 


ings  and  the  meetings  of  the  Society. 
They  all  appreciated  the  amount  of  time 
that  he  had  devoted  to  the  work  of  the 
Society,  and  it  was  probably  true  in  his 
case,  as  in  so  many  others,  that  it  is  the 
busy  man  who  finds  the  most  time  to  give 
to  work  in  which  he  is  interested.  There- 
fore the  members  did,  as  the  resolution 
said,  most  heartily  appreciate  all  the 
services  that  Professor  Thompson  had 
rendered  to  the  Society  during  the  years 
that  he  had  been  President.  They  ware 
very  sorry  to  part  with  him  as  President, 
but  were  glad  to  know  that  he  \\a>  to  he 
succeeded  by  a  distinguished  representa- 
tive of  the  medical  profession,  and  he 
hoped  that  for  very  many  years  to  come 
the  members  would  have  the  pleasure  of 
Professor  Thompson's  presence  at  meet- 
ings, and  the  benefit  of  his  ripe  experience 
and  advice. 

Mu.  R.  J.  Wallis-Jones  said  it  gave 
him  the  greatest  pleasure  to  second  this 
resolution.  As  they  all  knew,  Professor 
Thompson  had  from  the  very  inception 
of  the  Society  devoted  an  immense 
amount  of  time  to  its  interests  :  indeed. 
if  it  were  not  for  the  fact  that  Prof- 
Thompson  was.  as  he  had  been  described 
by  one  of  his  most  intimate  friends,  "a 
most  desperate  worker.""  he  would  never 
have  been  able  to  do  as  much  for  the 
Society  as  he  had  done.  ProU 
Thompson  had  also  proved  a  brilliant 
example  of  that  old  adage  thai  there  is 
s  greal  deal  more  in  the  engineering  of 
mind  than  in  the  engineering  <>f  matter, 
for  in  presiding  at  the  Council  meetings 
he  had  shown  how  diverse  human  elements 
could  be  brought  together  to  work  fox  the 
common  g I.  and  to  form  one  homo- 
geneous whole. 

The  resolution  was  put  to  the  meeting 
and  carried  with  acclamation. 

Pbovbssob  Silvanus  P.  Thompson,  in 
returning  thanks  for  the  vote,  said   he 

would     make     no     attempt      to     assume 

omniscience,  and  he  fell  thai  a  tribute  of 
that   kind   was  hardly  merited.     [1 

true     be     had     been     President     for    t 
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years,  through  the  kindness  of  the  mem- 
bers. At  the  same  time  he  was  afraid  they 
had  lately  seen  very  little  of  him.  But  this 
he  was  glad  to  think  that  the  Society 
had  not  suffered,  because  they  had 
had  such  a  very  admirable  Chairman 
in  Mr.  Goodenough.  The  members  had 
now  elected  as  President  Sir  William 
Bennett,  and  he  had  no  doubt  that  under 
his  fostering  care  the  Society  would 
nourish  even  more  in  the  future  that  it 
had  done  during  the  last  few  years. 

Professor  Thompson  added  that, 
although  withdrawing  from  the  Presi- 
dency, he  would  always  take  a  keen 
interest  in  the  Society's  work,  and  he 
hoped  to  be  present  at  as  many  of  the 
meetings  as  his  engagements  would 
permit. 

Mr.  J.  W.  Liberty  said  he  had  very 
much  pleasure  in  moving  the  following 
resolution  : — 

"  That  this  meeting  extends  a  cordial 
vote  of  thanks  to  the  Council  and 
officers  for  their  efforts  on  behalf  of  the 
Society  during  the  past  twelve 
months." 

The  thanks  of  the  Society  were  due  to 
the  entire  Council,  but  he  might  perhaps 
be  allowed  to  make  special  mention  of  the 
Chairman  of  the  Executive,  Mr.  Good- 
enough,  and  the  Hon.  Secretary  and 
Assistant  Secretary,  Mr.  Gaster  and  Mr 
Dow  respectively,  who  kept  the  members 
so  well  posted  on  events  in  the  illumina- 
ting engineering  world.  The  Council 
during  the  past  year  had  extended  the 
breadth  of  the  platform  of  the  Society, 
and  discussions  had  taken  place  upon 
almost  every  conceivable  form  of  lighting. 
He  could  only  hope  that  this  would  con- 
tinue to  be  extended  if  it  were  possible. 

Mr.  G.  Campbell  seconded. 
The     resolution     was     carried     with 
acclamation. 

Mr.  F.  W.  Goodenough  thanked  the 
members  on  behalf  of  the  Council.  The 
work,  he  said,  was  entirely  a  labour  of 
love,  and  if  it  had  given  satisfaction  to 
the  members,  that  was  all  the  reward  the 
Council  hoped  for. 

Mr.  Leon  Gaster  also  thanked  the 
members  for  the  vote  of  thanko  on  behalf 
of  himself  and  the  Assistant  Secretary, 
and  pointed  out  that  it  was  only  due  to 


the  harmony  amongst  the  members  of 
the  Council  that  the  work  went  along  so 
smoothly.  He  did  not  believe  there  was 
in  any  other  Society  a  Council  containing 
such  mixed  interests  as  this  one  ;  never- 
theless members  had  worked  together  in 
a  most  cordial  manner. 

The  President  proposed  a  vote  of 
thanks  to  the  Royal  Society  of  Arts  in  the 
following  terms  : — 

"  That  this  meeting  desires  to  ex- 
press a  cordial  vote  of  thanks  to  the 
Royal  Society  of  Arts  for  the  courteous 
permission  to  make  use  of  their  room 
during  the  past  session,  and  records 
its  appreciation  of  the  encouragement 
and  support  which  the  Society  has 
received." 

Mr.  Haydn  T.  Harrison,  in  seconding 
the  resolution,  said  it  was  gratifying  to 
find  that  the  importance  of  the  Illumina- 
ting Engineering  Society  had  been 
appreciated  and  its  work  encouraged  by 
the  Royal  Society  of  Arts,  which  had 
always  been  a  pioneer  in  the  study  of 
lighting.  He  might  mention  that  the 
degree  of  illumination  in  the  meeting 
room  had  been  considerably  improved 
since  the  Society's  meetings  were  held 
there,  so  that  the  Royal  Society  of  Arts 
still  continued  to  interest  itself  in  the 
development  of  illumination. 

The  President,  in  putting  the  vote 
of  thanks  to  the  meeting,  recalled  that 
the  Royal  Society  of  Arts  was  more  than 
a  hundred  years  old.  Sir  Henry  True  man 
Wood,  the  Secretary,  had  written  a  really 
delightful  little  book,  on  which  an  enor- 
mous amount  of  care  and  labour  had  been 
expended,  describing  the  varied  activities 
of  the  Society  since  it  was  founded. 

One  curious  feature  about  the  Royal 
Society  of  Arts  was  that  it  had  always 
been  glad  from  the  beginning  to  lend  its 
rooms  for  the  purpose  of  other  societies 
who  took  up  particular  branches  of 
science,  and  the  Illuminating  Engineering 
Society  was  by  no  means  the  only  one 
which  had  from  its  inception  held  its 
meetings  in  these  rooms.  There  had 
also  been  many  important  industrial 
developments  actually  dating  from  such 
meetings.  Early  in  the  nineteenth  cen- 
tury a  meeting  was  held,  at  which  the 
invention  of  Mr.  Winsor  in  connection 
with    gas    lighting   was   described.     The 
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first  electro-magnet  worthy  (if  the  name 
shown  by  Sturgeon  in  this  room,  and 

on  this  table  in  1825.  It  was  here  also 
that  the  possibilities  of  gutta-percha  were 
first  brought  to  the  notice  of  the  public. 
A  lecture  was  given  in  these  rooms  in 
1818  or  1819,  at  which  young  William 
Siemens,  a  young  German  engineer,  was 
present,  ami  he  saw  the  possibilities  of 
•jiitta-percha,  and  as  everybody  knew, 
he  became  famous  subsequently  in  the 
improvements  which  he  introduced  into 
telegraphy  and  cables,  largely  by  this 
means. 

-  •  one  might  go  through  almost  the 
whole  of  tin-  industries  which  depended 
upon  science  and  show  how.  from  year 
to  year  the  Society  of  Arts  had  marked 
the  progress  of  industry  and  invention 
l>v  papers  read  and  lectures  delivered  in 
this  loom.  Jfe  had  a  very  strong  recol- 
lection  himself  of  how.  in  the  winter  of 
1882-3,  he  himself  sjave  four  lectures 
on  the  development,  as  it  was  then,  of 
dynamo  electric  machinery,  and  there 
were  various  other  lectures  given  at  the 
same  time  on  electric  lighting.  There 
had  also  been  lectures  on  gas  lighting, 
lighthouse  lighting,  and  acetylene  light- 
ing, and  the  modem  developments  m  '.'.is 
lighting  had  been  lectured  upon  by  Pro- 
t  Lewes  in  the  course  of  a  series  of 
lectures.     Therefore,  as  the  Society  had 

been    so    thoroughly    identified    for    more 

than  a  century  with  industrial  develop- 
ment,     the      Illuminating     Engineering 


Society  could  not  but  gratefully  recognise 
the  opportunities  they  had  had. 

The  resolution  was  put  to  the  meeting 
and  carried   with   acclamation. 

The  Chairman  then  called  upon  Mr. 
A.  P.  Trotter  to  read  his  paper  on  "  The 
Nomenclature  and  Definitions  of  Photo- 
metric Quantities."  A  discussion  ensued, 
in  which  the  following  took  pait  : — 
.Mr.  E.  Allen.  Mr.  A.  W.  Beuttsll, 
Mb.  W.  .1.  A.  Hi  i  11:1:111:1.1..  Mr.  W.  I  . 
Clinton,  Mr.  J.   Dabch,  Mr.  K.  Edg- 

CUMBE,    Mr.    P.    W.    GOODENOUGH,    Mi:. 

Haydn  T.  Harrison.  Mr.  W.  .1.  Liberty, 
Mr.  V.  H.  Macktnney,  Prof.  J.  T. 
Morris.  Mr.  I '.  C.   La  1  EB80N. 

Several  communications  to  the  dis- 
cussion were  also  read,  including  contri- 
butions from  Dr.  A.  SOHUSTBB  (Secre- 
tary of  the  Loyal  Society),  Dr.  Loi  1- 
Bell  (Boston),  Prof.  A.  Blondbl 
(Paris),  and  Dr.  H.  Lime  (Karlsruhe). 
messages  were  also  read  from  Mr.  J. 
Swtnbubnb  and  Dr.  A.  Russell  re- 
gretting that  they  could  not  be  present, 
but  expressing  their  general  agreement 
with  the  views  expressed  in  tin  paper. 

Mr.  A.  P.  Trotter  briefly  replied,  and. 
on  the  motion  of  the  Chairman,  a  very 
hearty  vote  of  thanks  was  passed  to  him 
for  his  paper. 

In  closing  the  meeting  the  Chairman 
mentioned  that  the  n.-u  Bession  would 
open  in  November  next,  and  that  the 
date  of  the  first  meeting  would  be  an- 
nounced iii  due  course. 


|.l  considerable  number  of  contributions  on  Mr.  Trotter** 
Paper  hare  been  received  jrom  corresponding  members  of  the 
Society,  unit  furl  her  communications  ore  expected  from  many 
members  who  were  unable  to  he  present  at  the  above  meeting.  We 
ore  therefore  holding  over  this  paper  until  our  next  issue,  when  it 
will  l>c  published  with  the  complete  discussion  and  Mr.  Trotter's 

reply.      M    the   some    time    it    is    proposed    to    reprint  the   original 

Report  of  the  Committee  of  the  American  Society  with  which  this 

paper  dads.  — Ed.  \ 
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REPORT   OF   THE   COUNCIL   FOR   THE   SESSION, 
November,  1913— May,  1914. 


(Presented  at  the  Annual  Meeting  held  at  the  house  of  the  Royal    Society 
Thursday,  May  21st,  at  7.30  p.m.) 


Arts 


In  accordance  with  their  usual  custom 
the  Council  is  issuing  a  Report  of  Progress 
during  the  present  session. 

The  past  year  has  again  been  fruitful  in 
co-operation  with  other  societies.  One  of 
the  most  important  events  has  been  the 
formation  of  the  International  Commission 
on  Illumination  and  of  National  Illu- 
mination Commissions  in  several  of  the 
respective  countries  interested. 

The  Society  has  been  represented  at  a 
number  of  important  Congresses.  Refer- 
ence to  some  of  these  made  in  the  Report 
of  Progress  during  the  vacation  submitted 
by  the  Hon.  Secretary  at  the  opening 
meeting  of  the  session  in  Nov.,  1913.* 

Increased  Membership  and  Support. 

During  the  past  live  years  the  Society 
has  wa joyed  the  great  benefit  of  Professor 
Thomsons  experience  and  able  guidance 
as  President,  and  at  the  request  of  the 
Council  he  several  times  consented  to 
continue  in  office  at  the  end  of  the  year. 
But  now  that  the  Society  has  passed 
through  its  initial  stages  and  may  be 
looked  upon  as  firmly  established,  the 
Council  has  reluctantly  acquiesced  in  his 
desire  to  be  relieved  of  fhe  Presidency, 
owing  to  the  pressure  of  other  work.  The 
Council  desire  to  place  on  record  their 
appreciation  of  Prof.  Thomson's  great 
services  to  the  Society. 

During  the  past  years  the  Society  has 
covered  very  general  ground,  and  in  dealing 
with  such  a  variety  of  topics  the  Presi- 
dent's versatile  knowledge  has  been  in- 
valuable. Now  the  Society  is  proceeding 
to  the  discussion  of  practical  applications 
and  the  treatment  of  specific  problems 
in  more  detail.  One  of  the  most  important 
aspects  of  illumination  at  the  moment  is  in 
relation  to  hygiene  and  eyesight,  and 
it  is  essential,  in  dealing  with  this  subject, 
to  enlist  the  support  of  the  medical 
profession. 

*  Ilium.  Eng.,  Dec.  1913. 


As  is  well  known,  Sir  William  Bennett. 
K.C.V.O.,  F.R.C.S.,  has  consented  to 
accept  the  Presidency  for  the  coming 
session,  and  presided  at  the  Annual 
Dinner  on  Feb.  13th.  The  Society  is 
extremely  fortunate  in  having  secured 
as  its  next  President  such  an  eminent 
member  of  the  medical  profession. 

The  Society  has  also  added  to  its 
number  several  distinguished  Vice-Presi- 
dents, including  Professor  Vautier,  the 
first  President  of  the  International  Com- 
mission on  Illumination,  and  Sir  Thos. 
Oliver,  who  is  prominently  connected 
with  the  subject  of  industrial  hygiene  in 
which  illumination  is  now  recognised  to 
play  an  important  part. 

In  view  of  the  necessity  of  co-operation 
with  kindred  bodies,  particularly  those 
associated  with  the  Society  on  the  National 
Illumination  Commission,  a  proposal  was 
made  by  the  Council  to  the  Institutions 
of  Gas  and  Electrical  Engineers  that 
their  Presidents  should  be  ex  officio 
members  of  Council  and  Vice-Presidents  of 
Illuminating  Engineering  Society.  This 
invitation  was  accepted,  and  during  the 
past  year  Mr.  W.  Duddell  and  Mr.  E.  Allen, 
the  Presidents  of  these  Institutions  for 
the  year,  kindly  consented  to  act  in  this 
way. 

In  recognition  of  his  services  as  Chair- 
man of  Council  during  the  past  two  years 
Mr.  F.  W.  Goodenough  has  also  been 
created  a   Vice-President. 

It  is  with  great  regret  that  the  Council 
records  the  death  of  one  of  our  most 
distinguished  Vice-Presidents,  Sir  William 
Preece,  whose  name  is  associated  with 
some  of  the  earliest  work  on  the  measure  - 
ment  of  illumination,  and  who,  from  its 
commencement,  took  a  keen  interest  in 
the  work  of  the  Society. 

The  membership  of  the  Society  has  now 
increased  to  over  470 — an  increase  of  about 
80  members  during  the  year. 
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The  following  are  the  proportions  in 
which  the  various  interests  are  repre- 
sented : — 

Electrical  Engineers  and  Members 
concerned  mainly  with  Electric 
Lighting 

Gas  Engineers,  Manufacturers  of  Gas 
Appliances,  &c. 

Professors  of  Physics  and  Engin- 
eering, Experts  in  Photometry,  fcc. 

Representatives  of  Oil,  Acetylene, 
Petrol-Air  Gas  Lighting,  kc. 

Physicians,  Oculists.  Opticians,  &c. . 

Architects.  .Surveyors,  &c.    . . 

Miscellaneous,  including  Public 
Lighting  Superintendents.  Mechan- 
ical Engineers,  Makers  of  Shades 
and  Reflectors,  and  others  not  ex- 
clusively connected  with  any  one 
system  of  lighting 


36 


20 


12 


13 


100 

The  proportions  are  substantially  the 
Bame  as  those  presented  at  the  last  Annual 
Mee1  ing.  Fuller  representation  of  the  gas 
industry  is  still  desirable,  and  it  is  also 
to  be  hoped  that  in  the  near  future  the 
ii umber  of  members  representing  the 
architectural  profession  will  be  con- 
siderably increased. 

Extension  of  Membership  in  the  Provinces. 

The  events  of  the  past  year  have  illus- 
trated  the  value  of  the  international 
connection  of  the  Society. 

But  for  some  time  it  has  been  felt 
that  some  effort  should  be  made  to 
increase  the  representation  of  the  Society 
Miii>ide  London.  At  the  National  Gas 
Congress  and  Exhibition  in  October,  I'M.".. 
the  Buggestiorj  was  brougb.1  forward  by 
Mr.  R.  (i.  Bhadboll  that  it  would  be  of 
assistance  for  meetings  to  be  held  occa- 
sionally at  certain  centres  in  the  prox  inces, 
bo  thai  those  members  wrho  reside  outside 

London  mighl  have  an  occasional  oppor- 
tunity of  taking  a  more  active  pari  in  the 
Society's   gatheric 

It  i-  hoped,  when  the  !  epl  e-elltat  ion 
of  the  Society  in   the  respective  districts 

lias  been  strengthened  sufficiently,  that 
meet  ings  devoted  to  topics  of  local 
interest  will  l.e  arranged  at  each  centre; 
occasional  opportunities  will  thus  he 
provided  lor  country  members  to  meet 


friends  from  London,  and  to  keep  in  closer 
touch  with  the  Society's  work. 

The  Council  hope  that  before  lorn:  i' 
will  be  possible  to  arrange  for  special 
local  meetings  of  this  kind,  and  it  is 
proposed  for  the  time  being  to  nominate 
representatives  of  the  Society  in  some  of 
the  chief  cities,  who  will  assist  in  increasing 
the  membership  in  their  locality.  Repre- 
sentatives have  already  been  appointed  in 
Glasgow.  Manchester,  Leeds,  Liverpool, 
and  other  cities.  Meantime  it  is  hoped 
that  members  residing  out  of  London  will 
make  a  special  effort  to  interest  friends 
in  the  movement,  so  as  to  secure  as  soon 
as  possible  the  necessary  representation 
in  their  district. 

Meetings  of  the  Society  during  the  Past 
Year. 

During  the  past  year  -even  meetings 
(including  the  Annual  General  Meeting) 
have  been  held.  At  the  first  meetim: 
on  Tuesday.  Nov.  18th,  1913,  a  summary 
of  progress  during  the  vacation  was  again 
presented  by  Mr.  L.  Gaster.  (A  con- 
siderable amount  of  work  is  now  under- 
taken during  the  vacation,  and  it  is 
probable  that  these  reports  will  be 
annual  feature.)  Subsequently  the 
Chairman  of  Council  (Mr.  P.  \V.  Good- 
enough)  gave  a  short  addresd  on  Illumina- 
tion at  the  National  (las  Congress  and 
Exhibition;  Dr.  James  Ken  presented 
an  account  of  the  proceedings  a1  the 
Fourth  Internationa]  Congress  of  School 
Hygiene  beld  at  Buffalo  during  August, 

and  Messrs.  J.  S.  Dow  and  V.  11.  Mac- 
kinnev  read  an  illustrated  paper  on 
"  Shadows  by  Natural  and  Artificial 
Light" 

At  meetings  of  the  Society  in  the  past 
two  ii  portanl  points,  the  avoidant  e  ol 
glare  and  the  provision  of  sufficient 
intensity     of     illumination,     have     been 

broughl  forward.  The  above  paper  was 
intended  to  demonstrate  that  there  is  a 
third  factor,  the  direction  of  lighl  and 

ils  effed    upon  shadows,   which  i--  also  of 

consequence  in  illuminating  engineering. 

It    is    well    known    that    the   conditions   of 
shadow  furnish    one    point    of    differ 
between  dayligb.1  and  artificial  light. 

The   second    meeting    of    the   session,    on 

Dec.  161  h.  1913,  was  devoted  to  a  paper 
by  Mr.   P.  .1.  Waldram  entitled  "S 
Problems  in  Davlichl  Illumination."    The 
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paper  had  special  reference  to  school 
lighting  and  discussed  some  of  the 
problems  now  being  considered  by  the 
sub -committee  of  the  Society  appointed 
to  deal  with  this  subject.  The  paper 
contained  appendices  by  Dr.  James 
Kerr  and  Dr.  E.  H.  Nash,  summarising 
recent  Continental  research.  The  sub- 
committee on  Daylight  Illumination  in 
Schools  also  prepared  a  series  of  queries 
on  this  subject  which  were  circulated 
among  various  authorities  in  this  country 
and  abroad,  just  as  was  done  on  a  previous 
occasion  when  the  Artificial  Lighting  of 
Schools  was  under  consideration.  The 
replies  to  this  inquiry  were  collected  and 
published  in  The  Illuminating  Engineer 
at  the  same  time  as  Mr.  Waldram's  paper. 
This  inquiry  showed  that  there  were 
many  fundamental  points  on  which  very 
little  is  known,  and  that  the  Society,  by 
instituting  investigations  into  these 
matters,  might  render  valuable  services 
to  the  architectural  profession.  The  dis- 
cussion of  Mr.  Waldram's  paper  was 
resumed  at  a  second  meeting  on  Jan.  15th, 
when  some  further  particulars  of  tests  of 
the  use  of  small  models  for  predetermining 
daylight  conditions  in  rooms  were  placed 
before  the  meeting  by  himself  and  Mr. 
W.  C.  Clinton. 

The  subject  of  discussion  at  the  next 
meeting  of  the  Society  followed  naturally 
after  those  at  the  previous  meetings, 
dealing  as  it  did  with  the  distinction 
between  natural  and  artificial  light,  as 
regards  intensitv,  colour  and  shadow. 

On  Feb.  17th  Professor  Silvanus  P. 
Thompson  opened  a  discussion  on  the 
Lighting  of  Picture  Galleries  and  Art 
Studios,  dealing  successively  with  the 
problems  involved  in  daylight  and  arti- 
ficial illumination.  Several  distinguished 
artists  were  present  and  joined  in  the  dis- 
cussion, and  it  was  proposed  that  a  Joint 
Committee  should  be  appointed  to  carry 
thesa  investigations  further — a  suggestion 
to  which  the  Council  mean  to  give  effect. 

At  the  next  meeting,  on  March  17th,  a 
paper  was  read  by  Mr.  W.  C.  Clinton 
entitled  "  A  Comparison  of  Estimated  and 
Observed  Values  of  Illumination  in  some 
Lighting  Installations."  The  object  of 
the  paper  was  to  show  the  possibility 
of  calculating  beforehand  the  illumination 
actually  obtained  in  practice.  In  recom- 
mendations   now    being    formulated    for 


artificial  lighting  it  is  invariably  found 
necessary  to  specify  the  amount  of 
illumination  required  for  certain  purposes. 
It  is  therefore  of  fundamental  importance 
to  know  how  closely  the  illumination  in  a 
room  can  be  predetermined  in  practice, 
and  how  far  experience  in  one  kind 
of  interior  can  be  applied  to  another. 
Typical  installations  lighted  by  gas  and 
electricity,  by  direct  and  indirect  lighting. 
&c,  were  studied,  and  it  was  shown  that 
in  each  case  the  predetermined  illumina- 
tion was  in  substantial  agreement  with 
the  value  actually  measured. 

On  April  7th  a  discussion  on  the  Light- 
ing of  Railway  Carriages  and  other  Public 
Vehicles  was  opened  by  Mr.  E.  Kilburn 
Scott.  In  the  course  of  the  discussion 
photographs  and  data  relating  to  carriages 
on  some  of  the  chief  railways  were  pre- 
sented, and  representatives  of  several  of 
the  chief  companies  were  present  at  the 
meeting.  If  may  be  mentioned  that  both 
this  and  the  previous  discussion  received 
exceptional  attention  in  the  daily  press, 
who  are  evidently  looking  to  the  Society 
for  guidance  in  such  matters. 

At  the  Annual  Meeting  on  May  21st  the 
formal  business  is  to  be  followed  by  a 
paper  by  Mr.  A.  P.  Trotter  on  the  Nomen- 
clature and  Definition  of  Photometric 
Quantities.  In  this  case  also  correspond- 
ing members  in  various  countries  have 
been  invited  to  express  their  views.  It  is 
proposed  that  the  results  of  this  discussion 
should  be  laid  before  the  National  Illu- 
mination Commission,  and  by  them 
ultimately  presented  for  the  consideration 
of  the  International  Commission  on 
Illumination. 

The  Annual  Dinner. 

The  Annual  Dinner  of  the  Society  took 
place  on  Feb.  13th,  the  chair  being  taken 
by  the  President-Elect,  Sir  William 
Bennett,  K.C.V.O.,  F.R.C.S. 

The  toast  of  "  The  Illuminating 
Engineering  Society  "  was  proposed  by 
Sir  Boverton  Redwood,  Bart.,  F.R.S.E., 
who  summarised  the  chief  achievements 
of  the  Society  during  its  five  years  of 
existence,  and  especially  emphasised 
the  need  for  co-operation  with  the  medical 
profession,  coupling  the  toast  with  the 
name  of  the  President-Elect.  Sir  William 
Bennett,  in  responding,  expressed  his 
appreciation   of  the   way  in   which   the 
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programme  of  the  Society  was  being  eon- 
(1  luted,  and  said  that  the  medical  pro- 
ion,  as  the  guardian  of  the  public 
health,  was  bound  to  take  an  interest  in 
the  question  of  good  lighting.  Experience 
in  schools  and  factories  demonst rated  that 
good  illumination  was  just  as  much  a 
ore  of  true  hygiene  as  ventilation 
or  any  other  sanitary  measure. 

Tin-  of  "Our  Guests"  was  pro- 

posed by  Mr.  L.  Garter  (Hon.  Secretary  of 
the  Illuminating  Engineering  Society) and 
replied  to  by  Sir  William  Crookes,  II.'  S 
O.M.  (President  of  the  Royal  Society), 
sir  Henry  Trueman  Wood  (Secretary  of  the 
Royal  Society  of  Arts). and  Mr.  A.  W.  S. 
1  -  (Vice-Presidenl  of  the  Royal  Insti- 
tute of  British  Architects). 

Among  others  who  were  presenl  may 
be  mentioned  Mr.  B.  Allen  (President 
nf  the  Institution  of  Gas  Engineers)  and 
Mr.  .1.  K.  C.  Snell  (Vice-President  of  the 
Institution  nf  Electrical  Engine* 

The    presence   of   these    distinguished 

gUeBts  (most  of  whom  were  also  Vice- 
Presidents  of  the  IUuminating  Engineer- 
ing Society)  was  mueh  apprecial  d.  and 
the  dinner  was  generally  considered  one 

of  the  most  BUCCessful  that  the  Society 
has  yet  held. 

Joint  Committees. 

There  are  already  in  existence  perma- 
nent Joinl  Committees  on  School  ami 
Library  Lighting,  which  have  issued 
interim     reports.     During     the     present 

Veal  ;i  BUD-COmmittee  of  the  School 
Lighting  ( 'on unit  tec  was  appointed  to  ileal 

with  the  subj  eel  of  daylighl  illumination. 
This  committee  has  also  prepared  an 
interim  report  which  will  be  published 
very  shortly.     The  experiments  and  in- 

0  f.ll   C81  I  led  nut   lead  to  some 

valuable  conclusions,  bul  i'  is  clear  that 
there  an-  many  fundamental  points  of 
great  importance  on  which  further 
information  is  required.  Besides  their 
primary  application  to  school  planning 
Buch  experiments  are  of  considerable 
importance  in  relation  tr>  the  access  of 
daylighl  into  buildingsof  .ill  descriptions. 
Some  of  these  researt  bes  are  beyond  the 

unaided  resources  of  the  Committee  and 

i'  is  hoped  assistance  from  some  outside 
quarter,  such  as  the  Educational  Authori- 
ties, will  he  foithcomr 


The  Council  take  this  opportunity .  of 
expressing  their  appreciation  of  the  very 
thorough  work  done  by  this  Committee 
and  would  like  to  make  special  reference 
to  the  valuable  services  of  its  Chairman, 
J  >i .  James  Ken-. 

The  Society  is  also  represented  on  the 
Joint  Committee  composed  of  members 
of  the  Illuminating  Engineering  Society 
and  the  Institutions  of  Gas  and  Electrical 
Engineers,  appointed  to  consider  the 
preparation  of  the  Standard  Specification 
on  Street  Lighting.  This  Committee  is 
still  considering  the  Draft  Specification 
presented  by  Mr.  A.  1'.  Trotter  in  his 
paper  before  the  Illuminating  Engine* 
Society  lasl  vear. 

It    i^    probable    that     several    other 

committees  may  he  appointed  as  a  resull 
of  discussions  at  recent  meetings.  The 
Council  have  in  view  the  appointment  of 
a  Joint  Committee,  on  which  members  of 
the  Society,  artists  and  architects  will 
be  invited  to  serve,  dealing  with  the 
Lighting   of    Picture   Galleries   and   An 

Studios.      It    is  also   proposed  to  inst  it  ute 

a  general  Committee  on  Research,  which 
would  promote  experiments  on  individual 
points  of  interest  that  may  shiest  them- 
selves in  the  course  of  the  Session. 

As  an  instance  of  such  Bubjecte  of 
research,  the  effecl  of  glare  from  shiny 
paper  may  he  mentioned.  A  committee 
of  the  American  Illuminating  Engineering 
Society  has  been  Btudying  this  matter, 
and  advocates  the  use  of  nut'  paper  free 
from  glaze,  such  as  has  been  used  fox 
some  time  in  that  Society's  Traruad 
Members  will  he  interested  to  observe  that 
from  the  commencement  of  the  presenl 

year   Till:    ILLUMINATING    ENGINEER,    the 

official  organ  of  the  Society,  has  also  been 
printed  on  paper  of  this  description.  In 
the  United  States  the  problem  of  testing 
ami  standardising  the  degree  of  -jloss 
from  papers  has  also  been  taken  up. 
Some  experiments  in  the  same  direction 

aie  being  made  in  this  country. 

There   will   prohably   he   other   matl 

connected  with  the  general  welfare  of  the 
Society  which  the  Council  may  desire  to 
delegate  to  committees.  In  addition  to 
those  on  Finance  ami  Editing  it  is  con- 
templated that  a  Committee  on  Extension 
of  Membership  and  Local  Representation 
will    he    formed,    in    oidei     to    deal    with 
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matters  arising  in  connection  with  the 
proposition  to  form  local  centres  in  pro- 
vincial cities. 

Finally  there  is  the  National  Illumina- 
tion Commission  of  Great  Britain,  formed 
during  the  past  year,  which  constitutes 
a  new  outlet  for  the  activities  of  the 
Society. 

National  Illumination  Commission  of 
Great  Britain. 

In  the  Report  of  Progress  during  the 
vacation  (June-Nov.,  1913)  an  account 
was  given  of  the  formation  of  the  Inter- 
national Commission,  which  took  place  in 
Berlin  last  August.  It  will  be  recalled 
that  at  the  International  Electrical  Con- 
gress in  Turin  in  1911  a  resolution 
was  passed  unanimously  approving  the 
formation  of  such  a  Commission,  at  the 
initiative  of  our  Society.  It  has  now, 
happily,  been  found  possible  to  form 
the  Commission  by  suitably  enlarging  the 
membership  and  functions  of  the  Inter- 
national (Zurich)  Photometric  Com- 
mission. The  first  step  was  the  formation 
of  provisional  National  Committees  in  the 
respective  countries.  After  several  meet- 
ing the  British  Committee  reconstituted 
itself  as  the  National  Illumination  Com- 
mission of  Great  Britain. 

On  this  body  the  Institutions  of  Gas 
and  Electrical  Engineers  are  represented, 
and,  through  the  Illuminating  Engineering 
Society,  other  bodies  interested  in  illumin- 
ation. The  representatives  of  the  Illu- 
minating Engineering  Society  are  Prof. 
Silvanus  P.  Thompson  (President),  Mr. 
A.  P.  Trotter  (Vice-President),  Mr.  F.  W. 
Goodenough  (Chairman  of  Council),  Mr. 
L.  Gaster  (Hon.  Secretary-),  and  Dr.  James 
Kerr. 

The  National  Commission  has  the  privi- 
lege of  appointing  two  of  its  members  to 
act  as  delegates  to  the  International  Com- 
mission on  Illumination,  and  contributes 
to  its  maintenance  £50  per  annum.  It 
has  been  arranged  that  each  of  the 
Societies  represented  shall  pay  £25 
annually  to  the  expenses  of  the  National 
Commission,  which  will  enable  the  Com- 
mission to  meet  the  subscription  referred 
to  above,  leaving  an  income  of  £25  per 
annum  for  local  expenses. 

The  formation  of  National  Commissions 
is  being  actively  taken  up  in  other  coun- 


tries. It  is  of  interest  to  mention  that  in 
Germany  it  has  been  decided  that  the 
Illuminating  Engineering  Society  in  that 
country  will  act  in  this  capacity. 

Other  International  Developments. 

During  the  course  of  the  year  the 
Illuminating  Engineering  Society  in  the 
United  States  has  been  very  active.  A 
number  of  interesting  papers  have  been 
presented,  particularly  those  at  the 
Seventh  Annual  Convention  held  in 
Pittsburg  last  year.  A  new  feature  on 
this  occasion  was  the  presentation  of  a 
report  on  "  A  Year's  Progress  in  Illumin- 
ating Engineering,"  which  was  subse- 
quently reproduced  in  the  official  organ 
of  the  British  Society.  This  report  con- 
tains a  valuable  summary  of  illuminating 
engineering  progress  in  Europe  and 
America,  accompanied  by  references,  and 
will  doubtless  be  of  use  to  many  members 
of  the  Society.  Another  feature  has  been 
the  promotion  of  Joint  Meetings  with  other 
bodies  for  the  discussion  of  subjects  of 
mutual  interest — a  plan  which  has  been 
found  to  yield  excellent  results  in  the  case 
of  our  own  Society. 

In  the  Annual  Report  for  1913  reference 
was  made  to  the  formation  of  the  German 
Illuminating  Engineering  Society.  During 
the  past  year  a  number  of  meetings  have 
been  held,  and  it  is  evident  that  the  Society 
is  growing  in  membership  and  influence. 

The  formation  of  Illuminating  Engineer- 
ing Societies  in  the  various  countries 
will  do  much  to  pave  the  way  for  inter- 
national co-operation,  and  doubtless 
arrangements  will  be  made  for  the 
Societies  to  be  kept  in  close  touch  with 
each  others'  work.  It  has  been  suggested 
that  certain  papers  should  be  discussed 
simultaneously  by  the  three  existing 
Societies,  and  that  in  the  future  more 
complete  arrangements  might  be  made  to 
bring  the  respective  transactions  to  the 
notice  of  illuminating  engineers  in  other 
countries.  In  the  case  of  the  British 
Illuminating  Engineering  Society,  the 
connection  with  its  corresponding 
members  in  various  countries  has  proved 
an  invaluable  means  of  ascertaining 
international  opinion  on  current  topics 
and  finding  a  common  basis  of  agreement. 

An  Illuminating  Engineering  Society 
has  not  yet  been  formed  in  France,  but 
during    the    past    year    a    new     French 
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journal  devoted  to  illumination,  La 
Science  et  Art  de  VEclairaget  has  been 
issued  under  the  direction  of  Prof.  A. 
Blondel  ;  this  will  doubtless  prove  to  he 
welcomed  as  an  authoritative  source  of 
information  on  developments  in  France. 

Congresses  during  the  past   Session,  &c. 

During  the  pasl  year  there  has  been  an 
exceptional  number  of  congresses  and 
meetings  of  other  Societies,  at  which 
various  aspects  of  illumination  have  been 
discussed  ;  in  several  cases  papers  were 
presented  by  members  of  the  Society. 
.Must  of  these  were  dealt  with  in  the  Report 
of  Progress  during  the  Vacation,  and  only 
require  brief  reference  here. 

Thus  at  the  International  Medical 
Con',  resa  held  in  London  at  the  beginning 
oi  August,  papers  were  presented  by  two 
members  of  the  Society.  Mr.  .1.  Herbert 
Pi  ions  (in  the  section  of  Ophthalmology) 
and  Dr.  James  Kerr  (in  the  section  of 
1 1  •  giene  and  Preventive  Medicine),dealing 
respectively  with  the  "Affections  of  the 
Eye  caused  by  Undue  Exposure  to  light," 
and  the  "'  Eyesight  of  School  Children." 
Dr.  Kerr  was  also  present  at  the  Fourth 
International  Congress  on  School  Hygiene 
held  in  Buffalo  at  the  end  of  August, 
where  he  delivered  a  paper  on  "  The 
Illumination  of  Classrooms."  A  feature 
of  tha  Congress  was  the  excellent  plan 
adopted  by  the  American  Illuminating 
Engineering  Society  of  making  this  a 
Joint  Meeting,  al  which  lighting  engn 
and  medical  officers  could  confer.  Dr. 
Cent  presented  a  brief  summary  of  the 
proc lings  at  this  Congress  at  the  opening 

meet  ing  of  the  Society. 
At   the  International   Roads  Conj 

held  in   London  towaids  the  end  of  June, 

a  Bpecial  Bection  was  devoted  to  r»  ad  and 
vehicle  lighting,  and  street  lighting 
received  Bpecial  attention.  Thi^  subject 
was  dealt  with  mole  recently  iii  a  paper 
on  "'  The  Lighting  of  London  ""  read  by 
Mr.  L  Gaster  before  the  Condon  Society 
on  Yr\,.  huh.  It  is  hoped  thai  this  will  be 
the  means  of  bringing  the  subject  to  the 
notice  of  municipal  authorities. 

It  is  of  interest  to  mention  two  publica- 
tions in  the  I  nit ed  States  bearing  on  street 
lighting — namely,  the  Reporl  on  the 
subject  presented  at  the  Convention  of  the 
National  Electric  Light  Association  held 
in  Chicago  last  June,  and  the  ]  apei  read 


by  Mr.  C.  F.  Lacombe  on  Feb.  19th, 
before  a  joint  meeting  of  the  Municipal  Art 
Club  and  the  Illuminating  Engineering 
Society  in  Xew  York.  This  paper  is  of 
interest  as  showing  the  chief  distinctions 
in  the  methods  of  illumination  employed  in 
European  and  American  cities. 

Mention  should  be  made  of  the  National 
Congress  and  Exhibition  which  took 
place  at  Shepherd's  Bush  last  October, 
where  ijuite  a  number  of  papers  relating  to 
illumination  were  read.  The  proceeding 
at  this  Congress  were  summarised  in 
Report  of  Progress  during  the  vacation. 

The  Departmental  Committee  on   Indus- 
trial Illumination. 

The  formation  of  this  Committee  early  in 
1911  was  dealt  with  fully  in  the  Council's 

annual  report  in  that  year.  During  the 
past  session  the  Committee  has  been  at 
work,  and  it  is  understood  that  visits  to 
many  factories  have  been  made  and  some 
very  complete  data  on  industrial  illumina- 
tion collected. 

The  Report  of  I  CM.  Chief  Inspector  of 
Factories  for  1912  again  contained  a 
iderable  number  of  references  to 
factory  lighting,  including  a  specia] 
report  by  Mr.  I).  IC  Wilson  on  the  Light- 
ing of  Iron  Foundries.  A  number  of 
measurements  of  illumination  in  found]  ies 
were  recorded.  The  general  method  of 
treatment  was  similar  to  that  followed 
in  Mr.  Wilson's  corresponding  reporl  on 
industrial  lighting  in  the  previous  year. 

Additional  Support  Required. 

The  Society  has  again   ben  abk 
carry    out    a    considerable    amount    oi 

useful     Work,    and     Vet     to     keep    its    ex- 

pendit!  e  within  bounds.  The  cir- 
cumstances that  lender  thC  possible 
were  detailed  in  the  Annual  Report  fox 
1912-13. 

The  arrangement  by  which  Tiik  Ii.i.r- 
minaiim;  Bmotneeb  acts  as  the  official 
organ  enables  the  Society  to  publish  its 
transactions,  the  cost  of  which  would 
otherwise  be  prohibitive.  The  Society  has 
also  been  fortunate  in  not  being  < ailed 
upon  to  meet  many  customary  i 

such  as  rent  of  offices,  secretary's    salary. 

&c  and  it-  officers,  in  an  honorary 
capacity,  have  ungrudgingly  dev<  ted 
much  time  to  its  affairs. 
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The  Council  having  decided  that  the 
balance  sheet  of  the  Society  should  be 
audited  annually  by  a  Chartered  Account- 
ant, Messrs.  Cash  Stone  &  Co.  were 
appointed,  and  have  examined  the 
balance  sheet  up  to  the  end  of  1912, 
which  has  been  passed  by  the  Council. 

At  the  same  time  the  growing  activities 
of  the  Society  make  the  present  arrange- 
ment somewhat  burdensome,  and  its  future 
work  may  be  hampered  unless  more  ample 
funds  can  be  placed  at  its  disposal.  A 
substantial  increase  in  membership  is  still 
necessary  to  enable  the  Society  to  expend 
its  activities,  and  the  Council  desire  to 
emphasise  the  importance  of  securing 
additional  members. 

The  Council  consider  that  additional 
funds  are  needed  to  enable  the  work  of 
the  Society  to  be  carried  on  in  a  satis- 
factory manner.  It  is  laid  down  in 
Article  23  in  the  constitution  of  the 
Society  that  "  any  member  may  com- 
mute or  compound  for  all  future  pay- 
ments and  become  a  member  for  life,  by 
payment  of  a  sum  of  not  less  than  £10  10s. 
(ten  guineas)."  It  is  hoped  that  a  number 
of  members  will  take  advantage  of  this 
method  in  order   to   provide   additional 


funds.  The  Society  has  n<  w  a  record 
of  valuable  work  behind  it,  i.nd  its  useful- 
ness is  beyond  dispute.  It  may  therefore 
reasonably  expect  that  those  who  benefit 
by  the  movement  will  give  their  aid, 
and  enable  it  to  extend  its  present 
sphere  of  work. 

Programme  for  the  Next  Session. 

The  Council  is  now  engaged  in  consider- 
ing the  programme  for  the  next  session. 
Members  who  are  willing  to  read  papers 
are  invited  to  notify  the  Hon.  Secretary  as 
soon  as  possible,  and  to  send  in  contri- 
butions early  in  the  vacation. 

A  list  of  suitable  subjects  (which, 
however,  is  not  regarded  as  exhaustive) 
will  be  found  in  the  Appendix. 

The  Council  takes  this  opportunity  of 
inviting  any  further  suggestions  as  to  the 
future  work  of  the  Society,  or  any  subjects 
which  might  receive  special  attention 
during  tha  next  session. 

By  order  of  the  Council, 
Leon  G aster, 
Hon.  Secretary. 


APPENDIX. 


List  op  Suggested  Subjects  on  which  Papers  are  invited. 


1.  New  forms  of  instruments  for  measuring  light  and  illumination  and  new  apparatus 

for  use  in  the  photometrical  laboratory.     Methods  of  testing  colour.     Methods 
of  testing  the  steadiness  of  sources  of  light. 

2.  Fixture  design  :    the  compromise  between  artistic  and  illuminating  principles. 

3.  Decorative  lighting  and  illuminating  engineering  from  the  standpoint   of  artistic 

effect  and  architectural  principles. 

4.  The  measurement  of  daylight  and  its  application  by  the   architect   to  designing 

window-space,  and  the  access  of  natural  light  to  interiors.     The  value  of  photo- 
metry in  deciding  ancient  light  cases. 

5.  Simple  methods  of  calculating  beforehand   the    distribution  and  intensity  of  illu- 

mination in  interiors. 

6.  Instruction    in    illuminating    engineering  :   Courses  of    lectures    and    laboratory 

work,  &c. 

7.  The  benefits  of  good  illumination  from  the  insurance  standpoint,  and  as  a  means 

of  preventing  accidents. 

8.  Specific  problems  in  the  lighting  of  factories  and  workshops. 

9.  Illumination  and  portable  safety  lamps  for  mines,  &c. 

10.  Modern  methods  of  lighting  and  illuminants  employed  in  ships,  lighthouses,  buoys, 

coast-lights,  beacons,  &c. 

11.  The  use  of  light  for  advertising  purposes,  illuminated  signs  and  devices,  illuminated 

placards,  billboards,  notices,  &c. 
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12.  The  production  of  light  of  various  colours,  and  the  beet  means  of  modifying  the 

spectra  of  artificial  illuminants  so  as  to  resemble  that  of  daylight. 

13.  Problems  encountered  in  the  lighting  of  museums,  picture  galleries,  ftc 

14.  The  decorative  lighting  of  parks,  avenues,  and  flower  garde:  .   &c. 

15.  The  physiological  aspects  of  illumination,  and  the  effects  of  artificial  light  on  the 

eyes. 

16.  The  correct  application  of  light  in  projection,  searchlights,  lanterns,  cinemato- 

graphs,  &c. 

17.  The  lighting  of  billiard  tables  and  other  indoor  gam •    . 

1  s.  The  artificial  illumination  of  athletic  grounds,  tennis  courts,  skating  rinks,  bowling 
alleys,  &c. 

19.  Country  house  ligh  ing  by  private  electrical  installations,  by  acetylene,  or  by  petrol 

air-gas  and  incandescent  « > i I  vapour. 

20.  Theatre  lighting  :  Illumination  on  the  stage  and  its  use  to  produce  scenic  effects,  &c. 


NEW    MEMBERS    OF    THE    SOCIETY. 

The  names  of  applicants  for  membership  read  out  at  the  previous  meeting  of  April  7th 
were  read  again  at  the  last  meeting  on  May  Jl-t.  and  these  gentlemen  were  formally 
declared  members  of  the  Society.* 

In  addition  the  name-,  of  the  following  gentlemen  have  been  duly  submitted  and 
approved  by  the  Council  and  were  also  re. id  out  by  the  Son.  Secretary  at  the  last 
meeting  : — 


Vice  President — 

Oliver,  Sir  Thomas,  M.D. 
D.Sc,  LL.D.,  F.R.C.P., 
F. R.S.Ed. 


Ordinary  Members- 
Jone  .  .\. 


Mere,  C.   H. 


Nash,  Dr,  E.  II. 


Simon,    H.    I 
A.M.I. E.E., 


Style  .  W. 
A.M.I.E.E. 


.1 .(  .01. 


M.A.M.E.E. 


Thorpe, 

Tie/.  J 


I'.     \\ 


m.  a. 


Turnbull.   A.    \V 


Prof,  of  .Medicine  in  the  University  of  Durham. 
late  Medical  Expert  Home  Office  Com- 
mittee on  Dangerous  Trades.  Chairman  of 
the  Section  on  Industrial  Hygiene  at 
the  Annual  Congress  of  the  Royal  institute 
of  Public  Health,  L913.  2,  Ellison  Tlace, 
\i:\\c   \sri.K-i  POM  Tl  m:. 

Designer  and  Member  Illuminating  Engineering 

Section.      Osram      Lamp      Dept.       General 

Electric  <  "o.    238,  Upper  Street,  Idington. 

London,  N.     (2) 
Consulting  Engineer  to  Electric  Power,  Lighting, 

Railway    and    Tramway    Undertakings    in 

England,    the    Colonies    and    abroad.    32, 

Victoria  Street,  London,  S.W.     (2) 
Medical  Officer  of  Health.  Town  Hall,  Wimble- 

don,  London.     (2) 
Managing  Director,  Electrical  Installations  Ltd., 

l'T.  St.  M  fftin'e  Lane,  Cannon  Street,  K.<  . 

1,  Wynnsta]  Gardens,  Kensington,  London 

W.     (2) 
Electrical    Engmeer,    Lecturer   and    Instructor 

Electrical  Distribution   and    Wiring,    SAY. 

Polytechnic.  91,  Forest    Drive  West,  Ley- 

tonstone,   London,   n.k.     (2) 

I  n       .••!'.    1 8,  l tirlej    Road,  Totteridge 

Lane,  \\  hetbtone. 
Post   Office,  Engineering  Dept.  Superintending 

Engineer     London      Power      District.     _. 

i      incite  Road,  Putney,  London,  S.W.   (2) 
Su|ii.  Carriage  and  Elect.  Lighting  Dept.,  S.E. 

A    C.  Railway.  34,  Greennill  Park,  Harie  - 

de  .  Low  <>n.  XAV.     (2) 


IUum.   Km.,  May,   IQ]  I,  p.  246, 
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SIR  JOSEPH   WILSON   SWAN. 


Born  Oct.  31st,  1828.— Died  May  27th.  llH4. 

It  is  with  deep  regret  that  we  record  the 
death  of  one  of  the  great  figures  associated 
with  the  beginnings  of  the  electric 
light  in  this  country.  On  May  27th, 
Sir  Joseph  Swan  died  at  his  residence 
in  Surrey  at  the  advanced  age  of  85. 
The  name  of  Swan  will  always  be 
associated  with  the  earliest  experiments 
on  the  electric  incandescent  lamp,  on 
which  he  was  already  carrying  out 
researches  in  1860,  but  which  first  became 
known  to  the  nation  at  lar.^e  about 
1880.  From  that  time  onwards  Sir 
Joseph  was  responsible  for  many  inven- 


tions in  this  field,  and  up  to  the  very 
last  he  was  busily  engaged  in  his 
scientific  researches. 

While  the  invention  of  the  incan- 
descent lamp  is  the  most  famous  of  his 
achievements,  Sir  Joseph  Swan  was 
also  responsible  for  advances  in  many 
other  directions,  such  as  mining  lamps, 
accumulators,  and  photography.  In 
1904  his  distinguished  services  to  science 
were  honoured  by  a  Knighthood  and  by 
the  award  of  the  Hughes  Medal  of  the 
Royal  Society. 

Sir  Joseph  Swan  was  one  of  the  original 
Vice-Presidents  and  was  nominated  an 
Honorary  Member  of  the  Illuminating 
Engineering  Society  in  1910.  When  the 
writer  first  approached  him  prior  to  the 
formation  of  the  Society,  Sir  Joseph 
not  only  listened  to  his  plans  sympathetic- 
ally, but  in  his  kindly  way  made  some 
wise  suggestions.  He  was  particularly 
anxious  to  point  out  that  illumination 
was  not  a  purely  engineering  matter 
and  that  the  assistance  of  all  sections 
of  the  public  should  be  invited.  Although 
his  advancing  years  prevented  him  being 
present  at  meetings  his  occasional  letters 
were  full  of  interest  in  the  Society's 
work. 

Above  all,  those  who  knew  Sir  Joseph 
Swan  were  impressed  by  his  simple, 
genial  and  lovable  disposition,  and 
there  will  be  many,  in  all  branches  of 
science,  who  will  hear  of  his  death  with 
keen  personal  regret. 

Leon  Gaster. 
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SHORT    NOTES 

ON 

ILLUMINATING    ENGINEERING. 


ILLUMINATED   DANGER   SIGNALS  ON 
THE  ROADWAY. 

In  a  recent  Dumber  of  the  Journal  Jur 
Qcubdeuchlung  an  account  is  given  of 
some  illuminated  ngn-posts  which  are 
being  put  up  in  Germany  in  order  to 
draw  the  attention  of  motorists  to  level 
crossings,  obstructions  in  the  roadway, 
Ac  The  illustration  shows  a  sketch  of 
one  of  these  signs.  This  is  illuminated 
by  an  acetylene  jet  provided  with  an 
automatic  flashing  device,  the  usual 
arrangement  being  a  bright  interval  of 
i  onda  followed  by  a  dark  interval  of 

•7    seconds.      It     is    stated     that     with     a 

dissolved  acetylene  outfit  one  of  these 
signs  will  last  .".11  daya  without  attention, 
and  that  the  daily  COSt  -hoiild  not  be 
more  than  about  .'i  pfennigs  (2|d.).     The 

initial  COSt  of  each  installation  is  Btated 
tO  be  100  marks  (£6). 

We  learn   that    the   lload   Hoard   in  this 

country  is  also  interesting  itself  in  this 
problem  of  providing  signals  for  motorists. 

It    appears  that    the  first   of  theM   beacon 

lights  has  ben  erected  on  the  London 

and  Folkestone  road  near  Bidcup,  and  it 
is  probable  that  in   future  similar  lights 


will    be    put    up    to    indicate    dangi 
turnings.       If    the    experiments    prove 
completely  successful,  hundreds  of  these 
twinkling  lights   will   soon   be   scattered 
throughout  the  country. 


Skit.  Ii    of    Road-sign,    fed    by   dissolved 
tylene  and  equipped  with  flashlight 
iral  is      It    is    staU  d    that    a 
operated  in  the  way  described  ai>'>\« 
will  last  for  about  30  days. 


THE  ILLUMINATING  ENGINEER  (june) 


319 


AN  INTERESTING  FORM  OF  INDIRECT  PORTABLE  UNIT. 


The  illustration  shows  a  room  in  the 
Hyde  Park  Hotel,  Chicago,  where  Curtis 
Portable  Lamps  have  been  installed. 

This  method  of  lighting  was  described 
in  an  article  by  Mr.  Leonard  V.  Jones 
in    a    recent    number    of    the    Electrical 


under    the    silk    shades,  thus    providing 
local  illumination  for  reading. 

It  is  stated  that  this  design  has  also 
been  adopted  for  table  lighting,  piano 
lamps,  &c.  The  effect  seems  to  be 
decidedly    novel,    and   the  fitting  is   an 


Revieiv  and  Western  Electrician,  to  whose 
courtesy  we  are  indebted  for  the 
photograph.  It  will  be  seen  that  the 
lighting  is  essentially  an  indirect  one. 
But  the  pedestal  fixture,  while  directing 
the  majority  of  light  on  the  ceiling,  also 
allows  a  certain  amount  to  come  down 


ingenious  expedient  for  removing  the 
impression  of  "  flatness,"  sometimes  com- 
plained of  in  the  case  of  pure  indirect 
lighting.  It  would  appear,  however., 
that  some  care  in  the  design  would  be 
necessary  in  order  to  avoid  a  patchy 
appearance  on  the  ceiling. 
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HELPING    THE    BLIND. 

"Prevention,    as    well    as    Alleviation." 

Sunday,  May  10th,  was  made  the 
occasion  for  thanksgiving  services  in 
all  the  churches  of  the  country  for  "  The 
Blessing  of  Sight."  and  on  June  18th 
an  International  Conference  on  the 
Blind  is  to  be  opened  at  the  Church 
House  Westminster. 

The  movement  is  one  with  all  will 
find  themselves  in  sympathy.  It  is 
gratifying  to  fed  that  illuminating 
engineering  i-  also  playing  its  pari 
towards  removing  one.  of  the  preventible 
causes  of  blindness.  Among  the 
instructions  to  parents  issued  by  the 
Union  of  Societies  for  the  Blind  there  is  one 
as  follows  : — 

Never  allow  your  children  to  use 
their  eyes  in  the  twilight  or  by  insufficient 
li'.dit.  or  they  will  become  weak  and 
short-sighted." 

There  is  every  reason   to  believe  that 
in     a     considerable     number     of     i 
blindness  is  hastened,  01  even  caused,  by 
the  strain  following   unsatisfactory  light- 
ing  conditions. 

In  the  factory,  workers  engaged  in 
processes  involving  the  inspection  of 
fine  details  (engraving,  lace-making. 
printing,  &c.)  will  Burely  suffer  if  the 
light  is  insufficient.  And  in  the  school- 
room the  very  be8l  illumination  is 
needed.  If  the  newer  generation  start 
under  more  favourable  conditions  as 
regards  eyesight  the  percentage  of  blind 

people  W  ill  steadily  de<  1 1 

It  may  be  hoped,  therefore,  that  al  the 
coming  congress  t he pmvn//<./M.f  blindness 
as  well  as  its  alleviation  will  be  considered. 
This  is  surely  a  case  in  which  the  physical 
and  the  physiological  aspet  ts  of  the  sub- 
ject should  be  consider  d  together. 


LIGHTING   OF   PARLIAMENT   SQUARE. 
AND    THE    PARKS. 

The  Sanitary  Record  foi  April  3rd  has 
an  article  reproaching  the  Office  of  Works 
for  their  lethargy  in  public  lighting. 
Foi  -nine  time,  it  says,  the  lighting  of  the 
Bpace  adjacent  to  the  Houses  of  Parlia- 
ment has  been  regarded  as  insufficient. 
However,  a  number  of  lamps  have  been 
converted  to  inverted  burners,  giving 
an  increased  candle-power,  and  this  is 
a  sign  thai  changes  arc  contemplated. 

It  is  also  pointed  out  that  the  lighting 

of     Hyde     Park     might     with     ad\ai 

be  improved;  by  converting  many  of  the 
existing  lights  to  inverted  burners  a 
fourfold  increase  in  illumination  might 
be    si  cured.     The   same   applies    b 

James'  Park.  The  lanterns  in  Trafalgar 
Square  have  little  ef!<  ct  owing  to  the 
surrounding  much  more  powerful  lamp-. 
These,  too,  it  is  suggested,  should 
at  least  be  converted  to  inverted 
burners. 

We      -         '  hat    in    many    Buch    i 
an  increase  in  illumination  is  desirable. 
But   this   is   surely   but   a   Btep  toi 
what     ifl    necessary.      The    complaint     has 

been  made  that  the  lighting  of  Trafalgar 
Square,  for  example,  is  too  heterogeneous  ; 
some    consistent    scheme    throughout    is 

needed.  Again,  we  doubt  whether  these 
tine   iron   lanterns  are  shown   to  the   beat 

advantage  by  bright  sources  in  clear 
glass.  The  method  used  in  Boms  oi 
the     American     parks,    of    surrounding 

the  sources  with  whbe  diffusing  - 
gives  a  much  softer  effect.  It  would 
be  interesting  to  try  the  effect  of  sub- 
stituting white  glass  and  at  the  same 
time  increasing  the  candle-powei  in 
some  of  the  lanterns  in  Trafa  gar 
Square. 
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REVIEWS   OF   BOOKS 

AND 

PUBLICATIONS  RECEIVED. 


The  Elementary  Principles  of  Illumination 
and  Artificial  Lighting.  By  Arthur 
Blok.  (Scott,  Greenwood  and  Son, 
London,  1914.  234  pp.,  126  illus- 
trations.) 

In  the  preface  to  this  work  Mr.  Blok 
states  that  it  is  intended  mainly  for  the 
use  of  students  and  engineers  interested 
in  lighting,  and  that  the  numerical 
calculations  have  been  presented  in  as 
simple  a  manner  as  possible. 

Indeed,  we  think  that  the  two  chapters 
devoted  to  Illumination  Calculations 
form  the  most  valuable  element  in  the 
book,  the  diagrams  being  clear  and  easily 
followed  and  the  worked  examples  of 
various  lighting  problems  distinctly  help- 
ful. 

In  the  earlier  portion  of  the  book  the 
units  and  standards,  and  the  chief  laws 
of  illumination  concisely  explained  and 
a  list  of  symbols  and  equations  used  is 
given  at  the  commencement.  Subse- 
quently there  are  chapters  dealing  with 
photometry,  the  derivation  of  polar 
curves  and  the  measurement  of  illumi- 
nation. There  is  also  a  chapter  of  Shades, 
Globes  and  Reflectors  (in  which  the 
author  reproduces,  among  other  matter, 
a  series  of  diagrams  recently  published  in 
an  article  in  the  Illuminating  Engineer), 
and  a  discussion  of  the  general  principles 


of  indoor  and  outdoor  illumination.  The 
concluding  chapter  deals  very  briefly 
with  the  chief  illuminants. 

The  treatment  of  polar  curves  of  light 
distribution  strikes  us  as  particularly 
good.  The  author  summarises  on  one 
page  the  curves  of  a  number  of  typical 
illuminants  showing  how  great  i.s  the 
diversity  in  practice,  and  the  ineffective- 
ness of  trying  to  compare  illuminants  on 
the  basis  of  the  candle-power  in  a  single 
direction.  Mr.  Blok  makes  considerable 
use  of  the  conception  of  flux  of  light.  The 
book  should  be  a  serviceable  one  to 
students  of  illuminating  engineering. 


SOME    PUBLICATIONS    RECEIVED. 

Interim  Report  of  the  Library  Association 
Book  Committee.  (Published  by  the 
Library  Association,  Caxton  Hall, 
Westminster,  S.W.) 

The  Chadwick  Public  Lectures  on  Housing. 
By  W.  E.  Riley,  F.R.I.B.A.  (Published 
by  "  The  Builder.") 

Types  of  Abnormal  Colour  Vision.  By 
Dr.  Louis  Bell.  (Reprinted  from  the 
Proceedings  of  the  American  Academy 
of  AHs  and  Sciences.) 


DOMESTIC  LIGHTING,  HEATING,  AND 
COOKING. 

A  paper  on  "  The  Problems  of  Domestic 
Lighting,  Heating,  and  Cooking  from  the 
Woman's  Point  of  View  "  was  read  at  a 
meeting  of  the  Institute  of  Sanitary 
Engineers  on  Wednesday,  April  1st,  by 
Mrs.  M.  A.  Cloudesley  Brereton,  and  is 
reproduced  in  the  last  number  of  the 
Journal  of  the  Institute. 

Mrs.  Brnreton's  lecture  was  illustrated 
by  plans  of  a  number  of  typical  dwellings, 
and  special  reference  was  made  to  the 


difficulties  introduced  by  basement 
premises  and  the  necessity  for  special 
arrangements  to  secure  adequate  heating 
and  lighting.  Mrs.  Brereton  also  de- 
scribed in  detail  how  the  heating  and 
lighting  of  the  modern  kitchen  depart- 
ment should  be  carried  out.  An  important 
point  was  that  in  the  modern  house,  the 
design  of  the  house  and  the  lighting  and 
heating  arrangements  should  be  con- 
sidered simultaneously.  An  interesting 
discussion  ensued,  in  which  Mr.  Leon 
Gaster  and  Mr.  F.  W.  Goodenough  and 
others  took  part. 
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FORTHCOMING     CONGRESSES. 


THE    ROYAL    INSTITUTE    OF    PUBLIC     the  Secretary  of  the  Institution  of  Gas 
HEALTH  Engineers,     32,    Victoria    Street,     \\  -  Bl  - 

Annual  Congress. 


minster,  S.W. 


The  Annual  Congress  of  the  Institute 
will  take  place  at  Edinburgh  from 
\\Vdnesday,  July  loth,  to  Monday,  July 
20th.  Full  particulars  as  regards  travel- 
ling and  hotel  accommodation  can  be 
obtained  from  the  Secretary,  E.  L.  Ryley, 
Russell  Square,  London.  W.C. 

We  also  take  this  opportunity  of 
drawing  the  attention  of  oui  readers 
to  a  course  of  Lectures  OB  Industrial 
Hygiene  by  Sir  Thomas  Oliver  which 
will  commence  on  Wednesday,  May  27th. 
The  course  will  take  place  in  the  lecture 
room  of  thi'  Institute,  at  five  o'clock,  and 
full  particulars  can  bo  obtained  on 
application.  Sir  Thomas  Oliver's  name 
is  well  known  as  an  authority  on  this 
subject,  and  the  lectures  will  doubtless 
appeal   to  a  wide   circle. 

THE  INSTITUTION  OF  GAS  ENGINEERS 
ANNUAL    MEETING. 

The  Annual  Meeting  of  the  Institution 
of  Gas  Engineers  will  be  opened  in 
Liverpool  on  Tuesday,  .luno  16th.  We 
understand  thai  an  attractive  programme 
has  been  arranged,  and  many  matters  of 
vital  interest  to  the  pas  industry  will  be 
discussed.  It  will  be  recalled  thai  the 
President   on  this  occasion  will  be  Mr. 

Edward     Allen,     whose     name     fa     also 

familiar  to  readers  as  a  Member  of  the 
Council  and  Vice-Pri  siden!  of  the 
Dluuunating  Engineering  Society. 

Full  particulars  of  the  arrangements 
at    the   meeting  can   be  obtained   from 


THE    GAS    EXHIBITION    IN    MUNICH. 

An  important  exhibition  dealing  with 
the  production  and  use  of  gas  is  to  be 
held  in  Munich  during  the  month 
of  July.  The  programme  pron 
to  be  of  exceptional  interest.  The 
exhibition  is  divided  into  fourteen 
sections.  Section  5,  on  gas  lighting, 
is  again  subdivided  into  two  main 
divisions,  indoor  and  outdoor  lighting. 
The  former  will  contain  sections  dealing 
with  minerals  and  pro,,--.-  used  in 
mantle  manufacture,  burners,  Lamps, 
distance  lighting  and  automatic  ignition, 
typical  gas  lighting  installation-  (halls, 
lecture  theatre-.  Ac),  and  shop  lighting. 

In  addition  there  is  s  section  dealing 
with  the  use  of  gas   in  the  home  and 
school,    and    a    collection     of    exhibits 
illustrating    the    production    and    u-. 
various    special     forms    of    gas     (oil 
BlaU    Lras.   acetylene,   air-ci-.     Ac).      Yet 

another  nov.l  section  is  that  dealing 
with  the  use  Of  gas  in  connection  with 
aeronautics. 

Thns(>  interested  in  the  exhibition  should 
communicate  with  i>r.  Schumann,  148, 
I  lachaueratr.,  Munich  (39). 

THE  SECOND  INTERNATIONAL 
KINEMATOGRAPH    EXHIBITION. 

[Olympia,  August  ~-Mlt  to  September  lOth.) 

Those  interested  in  this  exhibition  are 

invited  to  apply  to  Mr.  E.  Schofield,  of 
12-24,  Great   Portland  Street.  London.  W . 


THE  ILLUMINATING  ENGINEER     (june) 


323 


REVIEW  OF   THE 
TECHNICAL    PRESS. 


ILLUMINATION    AND    PHOTOMETRY. 

The  last  number  of  the  transactions 
of  the  American  Illuminating  Engineering 
Society  again  contains  a  series  of  valuable 
papers. 

H.  E.  Ives  deals  with  the  measurement 
Of  brightness.  He  gives  the  chief 
definitions  and  the  fornrulse  connecting 
the  illumination  in  foot-candles  received 
by  the  surface,  with  its  intrinsic  brilliancy 

m.EA 
in  candle-power  per  square  inch  (b  = — — -  I 

An  interesting  example  of  varying  degrees 
of  brightness  is  provided  by  a  photo- 
graph of  a  room  illuminated  by  daylight, 
on  which  the  surface  brightness  of  various 
objects  has  been  marked  in.  Various 
methods  of  measuring  brightness  are 
described  ;  the  discussion  of  this  subject 
covers  ground  winch  is  probably  not 
well-known  to  many  people  in  this 
country. 

A.  B.  Wilson  and  F.  J.  Blaschke 
contribute  a  paper  on  the  Relation  of 
the  Illuminating  Engineer  to  fixture 
design.  They  show  how  the  fundamental 
construction  of  fixtures  has  changed 
during  recent  years,  much  of  the  elaborate 
metal  work  which  formerly  used  to 
obstruct  the  light  being  omitted.  Now 
that  such  a  variety  of  scientific  glassware 
is  available  the  problem  of  fixture  design 
has  been  appreciably  altered.  One 
interesting  item  is  an  illustration  of  a 
series  of  fixtures  and  glassware  for  all 
the  chief  rooms  ;u  a  house. 

E.  B.  Rowe  and  H.  H.  Magdsick 
contribute  a  complete  analysis  of 
diffusing  glassware,  in  which  the  pro- 
portion of  direct  and  indirect  l;ghting  are 
discussed.  A.  photograph  and  the  polar 
curve  of  light  distribution  of  each  unit 
is  shown  and  the  amount  of  light  dis- 
tributed in  the  various  zones  worked  out. 


Among  other  contributions  we  note 
that  of  H.  KntscHBERG  and  A.  C.  Cotton 
on  Railroad  Illuminating  Engineering, 
and  by  H.  Scoeield  on  House  Lighting. 
The  latter  takes  each  room  in  the  house 
in  turn  and  shows  a  complete  series  of 
photographs  of  the  hall,  reception  room, 
drawing  room,  dining  room,  bathroom, 
kitchen,  &c.  Semi-indirect  lighting  is 
largely  used.  The  author  discusses  the 
best  position  of  the  lights  in  each  case, 
the  intensity  of  illumination  required 
and  the  most  suitable  form  of  fitting. 

Finally,  special  reference  should  be 
made  to  the  Report  of  the  Research 
Committee  entitled  Harmful  Radiations 
and  the  protection  of  the  eyes  therefrom. 
The  Committee  have  collected  a  unique 
series  of  references  on  the  subject,  which 
are  arranged  in  alphabetical  order.  They 
say  that  it  is  difficult  as  yet  to  form 
definite  opinions  as  to  the  effect  of  various 
kinds  of  radiations  on  the  eye.  But  it 
is  admitted  that  in  some  circumstances 
ultra-violet  rays  may  be  harmful,  and 
it  is  possible  that  the  infra-red  rays  are 
also  of  importance.  The  chief  defects 
in  previous  researches  have  been  that 
the  exact  nature  of  the  radiation  studied 
and  its  quantitative  value  are  not  precisely 
defined.  The  Committee  suggest  a  series 
of  researches  which  ought  to  be  under- 
taken. Their  report  serves  a  useful 
purpose  in  clearing  the  way  for  future 
work. 

There  have  also  been  several  articles 
referring  to  the  arrangements  at  the 
coming  Panama  Exhibition.  The  build- 
ings are  to  be  covered  with  jewel-like 
projections  which  are  illuminated  by 
searchlights,  and  there  will  be  huge 
banners  lighted  from  behind  by  flame 
arcs.  Another  interesting  departure  is 
the  illumination  of  the  facade  of  a  building 
with  white  light,  while  concealed  coloured 
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lamps  will  be  added  to  give  purple 
shadows.  In  some  of  the  courts  high 
pressure  gas  will  be  used,  and  in  one  case 
large  gas  flambeaux  in  the  middle  of  a 
series  of  fountains  will  be  used  to  indicate 
a  symbol  of  the  union  of  fire  and  water: 

One  other  spectacular  effect  is  rendered 
possible  by  the  climatic  peculiarities 
of  San  Francisco.  Every  evening  banks 
of  fog  roll  up  to  the  gates  of  the  exhibition 
and  remain  suspended  in  the  air  at  a 
height  of  about  300  feet.  It  is  proposed 
to  illuminate  this  vapour  with  search- 
lights whose  brilliancy  will  be  gradually 
increased  as  the  evening  draws  on. 

An    interesting    paper  by    V*oege    on 
"Objective  Photometry"  is  noticed 
where  in  this  number. 

GAS    AND    ELECTRIC    LIGHTING. 

There  are  few  articles  of  importance 
dealing  with  electric  lighting.  The  chief 
contribution  is  thai  o!  J.  Ten  bmuixeb 
(J./.-/..  .May  2nd)  on  the  development  of 
the  electric  glow  lamp.  The  article 
traces  the  progress  righl  up  to  the 
invention  of  the  halt-watt  lamp.  It  is 
surely  a  sign  of  the  times  to  find  an 
article  dealing  exclusively  with  electric 
lighting  appearing  in  a  gas  journal. 

Much  attention  is  given  in  the  bn-lish 
gas  journals  to  the  Bills  on  Calorific  Tests 
now  before  Parliament.  An  editorial 
in  the  ■Jmmiai  of  <•<!■<  Lighting  points 
out  the  need  for  occasional  Bcrapping  of 
posts,  lanterns.  Arc.,  in  connection  with 
public  lighting.  Mom  people  will  agree 
that  authorities  are  too  often  reluctanl 
to  make  changes  of  this  kind  :  the 
journal  concludes  by  regretting  the 
tendency  towards  expecting  public  light* 
ing  to  be  provided  al  an  even  lower  rate 
instead  ot  providing  more  light  for  the 
same  money. 


A  recent  article  in  the  Sanitary  Record 
points  out  the  need  for  brighter  illumina- 
tion in  the  square  adjacent  to  the  House15 
of  Parliament  and  also  in  the  London 
Parks.  Many  of  the  existing  upright 
burners,  it  is  suggested,  might  preferably 
be  replaced  by  inverted  01  • 

A  lecture  by  G.  Keith  on  the  Keith 
Silica  Lamp  appears  in  several  of  the 
English  journals.  The  lecturer  describes 
various  difficulties  in  the  manufacture 
of  these  silica  globes,  which  have  now 
been  substantially  overcame.  The  globes 
have  a  distinct  softening  effect  and 
reduce  the  brilliancy  of  the  mantle 
considerably.  Mr.  Keith  gives  some 
interesting  particulars  about  the  pro- 
portion of  gas  and  air  necessary  for 
complete  combustion.  With  London 
gas  a  proportion  of  4  J  of  air  per  one  of  gas 
can  lie  obtained.  With  Blau  gas  the 
proportion  might  be  32  to  1,  and  in  this 
case  as  much  as  27n  candli  -power  per 
cubic  foot  of  gas  are  said  to  have  been 
obtained. 

Wkstkrmaikr  (American  Qua  Lighting 
Journal,  May  4th)  contributes  an 
article  on  the  lighting  of  streets  with  gas  ; 
a  number  of  characteristic  American 
standards  carrying  clusters  of  white 
(.'lass  globes  are  shown.  The  author 
shows  a  photograph  of  a  high  pressure 
installation  in  Philadelphia.  In  this 
case  also  diffusing  globes  are  employed. 

In  the  <  ierman  papers  there  ar.  several 

articles  of  ;i  technical  character,  notably 
the  contribution  by  A.  BCHBTJ)  of  a  new 
form  of  distance  lighter  t.J.f.  f/..  April  25th). 
and  a  paper  by  Wii.hki.m  on  Street 
Lighting.  It  is  interesting  to  note  that 
although  street  lighting  by  gas  is  so 
extensive  in  Berlin  quite  one-fifth  of 
the  streets  bo  lighted  use  high- pressure 
lamps. 


LIST    OF     REFERENCES:  — 


Illumination    and    Photometry. 

Aliadv  J.    Standard  I  lanses  for  inohuioD  in  a  Street  Lighting  Specification  (Electrician,  May  8th). 

Correspondence  on  the  above  (Edgcnmbe,  Harrison,  \\'il<l.  Electrician,  May  lath). 
DeBille,  \V.  M.  P.     The  Scheme  of  Illumination  at  the  Panama  Pacific  Exhibition  (0.  IF.,  May  10th). 
Gosling,  J.  W.     Lighting  at  Tan. una  Exhibition  (Jour,  of  Electricity,  Power  andOaa,  April  11th). 

II armful   Radiation!  and  the  Protection  of  the  Eyee  therefrom  (Report  of  Research  Com- 

mitt f  the  Am.  IU.  Bng.  8oc  T.  I.  /•;.  8.,  Vol  IX..  N'n.  :<)• 

Hyde,  B.  P.     Progress  of  the  8<nenoe  of  Lighting  (Qoa  Age,  April  L5th). 
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Rowe,  E.   B. .  and  Magdsick,  H.  H.     A  Photometric  Analysis  of  Diffusing  Glassware  (T.  I.  E.  S 

Vol.  IX.,  No.  3). 
Scofield,  T.     Home  Lighting  as  shown  in  a  Model  Apartment  (T.  I.  E.  S.,  Vol.  IX.,  No.  3) 
Steadman,  F.  M.     Measuring  the  Actinic  Power  of  IUuminants  (T.  I.  E.  S.,  Vol.  IX.   No.  3). 
Voege,  W.     Uber  Objektive  Photometri  >  (E.  T.  Z.,  April  30th). 
Wilson,  A.  B  ,  and  Blaschke,  F.  J.     The  Relation  of  the  Illuminating  Engineer  to  the  Problem 

of  Fixture  Design  (T.  I.  E.  S.,  Vol.  IX.,  No.  3). 
Colour  and  Heat  (The  Times,  May  18th). 

Electric  Lighting. 

Fennell,  W.     Electric  Lighting  of  Cottages  (Elec.  Rev.,  April  10th). 

Teichmuller,   J.     Die   Entwicklung  der  elektrischen   Gliihlampe  bis  zur  Halbwattlampe   (J.f.G., 
May  2nd). 
The  Manufacture  of  Tungsten  Lamps  (Elec.  Rev.,  April  3rd). 

Gas,  Oil,  and  Acetylene  Lighting. 

Bertin,  L.  M.     Ceria  Mantles  as  Heat  Radiators  (G.  W.,  May  9th  ;  J.  G.  L.,  May  19th). 
Editorial.     The  Calorific  Test  Established  (G.  W.,  May  2nd). 

Scrapping  and  Improvement  in  Public  Lighting  (J.  G.  L..  April  21st). 
Keith,  G.     The  Keith  Silica  Lamp  (G.  W.,  May  2nd  ;  J.  G.  L.,  April  28th). 
Scheid,  A.     Uber  die  Askania-Gasfernzundung  (J.  f.  G.,  April  25th). 
Westermaier,  V.     Gas  Street  Lighting  (Am.  Gaslight  Jour.,  May  4th). 
Wilhelm,  P.     Starklichtbeleuchtung  der  Strassen  und  Platze,  &c.  («/./.  G.,  April  25th). 

Public  Lighting  by  a  Government  Dept.  (Sanitary  Record,  April  3rd). 

CONTRACTIONS    USED. 


E.  T.  Z. — Elektrotechnische  Zeitschriff. 

Elek.  u.  Masch. — Elektrotechnik  und  Maschinenbau. 

G.  W.— Gas  World. 

J.  f.  G. — Journal  fur  Gasbeleuchtung. 


J.  G.  L. — Journal  of  Gaslighting. 

T.  I.  E.  S. — Transactions     of     the     American 

Illuminating  Engineering  Society. 
Z.  f.  B. — Zeitschrift  fiir   Beleuchtungswesen. 


OSRAM  ty 


ALF 


DRAWN    WIRE    LAMPS. 


For  the  Lighting  of  Streets,  Shop  Exteriors,  &c. 

Among  the  many  advantages  offered  by  the  use  of  OSRAM  Half-Watt 
Lamps  are  the   following — 
I.     High    efflciency=i-watt    per   candle-power. 
II.     High    candle  power— 600   to   3,000  candle-power. 
III.     Great    mechanical    strength. 
!V.     Comparatively  small  diameter  of  bulb. 

V.  Intense  white   light. 

VI.  Absolute   steadiness  of  light. 
VII.     Uniform   light    distribution. 

VIII.     Practically  no  deduction  in  candle-  _ ,— — ■-.„, 

power  from  blackening.  y1^  ~"  .      ■■■'• 

Write  for  Detcriptive  Leaflet  No.  O.S.1773.         jf? 
LARGE   STOCKS  READY  / 

for    immediate   deliveries.  i">- 

The  General  Electric  Co.,  Ltd.,  & 

Head  Office: 

67,  QUEEN  VICTOPIA  STREET,  LONDON,  E.C.  e 
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ILLUMINATION  OF  A   CHURCH    WITH 
CONCEALED    LIGHTS. 

In  the  Church  of  St.  Anne's,  Liverpool, 
concealed  lighting  with  Lamps  in  B.T.H. 
"  Mirolux  "  lighting  is  employed. 

Looking  towards  the  altar  the  lamps 
are  completely  invisible!  and  the  picture 
gives  a  good  idea  how  the  illuminated 
altar  "  stands  out  "  from  its  surroundings. 

We  are  informed  by  the  British 
Thomson  Houston  Company  thai  the 
arrangements  are  considered  a  greal 
improvement  on  the  1  i  i_r  1 1 1  i  1 1  -_r  previously 
employed  in  this  church. 


A  view  of  the  Alt.ir  in  St.  Anne's  Church,  Edgehill, 
Liverpool,  taken  by  artificial  light 


\     i    semi-indirect  lighting  installation. —The  H<  >.inl  Room  .it  the  chief  offices 
of  the  South  Metropolitan  (i.i    I 


The  picture  shows  a  view  of  the  Board 
Room  of  the  South  Metropolitan  <;a< 
Company  in  the  Old  Ken1  Road.  Accord- 
ing t<>  a  recenl  number  of  the  Oo-partner- 
shij>  Journal,  from  which  this  illustration 
is  taken,  the  present  Board  Room  dates 
back  to  1881.  On  the  wall  will  be  Been 
a  portrait  of  Sir  Geo.  Livesey^ 


The  lighting  of  thi>  room  is  interesting. 
It  i-,  derived  from  a  central  unit  con- 
taining live  metro,  inverted  gas  burners 
each  giving  about  7<»  c.p.  within  ;< 
Holophane  80  in.  hemisphere.  Semi* 
indirect  lighting  with  gas  should  give 
a  distinctly  fine  effect  with  these  Large 
units. 
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TRADE    TOPICS 
AND    INDUSTRIAL    SECTION. 

[At  the  request  of  many  of  our  readers  we  have  extended  the  space  devoted  to  Trade 
Notes,  and  are  open  to  receive  for  publication  particulars  of  new  developments  in  lamps, 
fixtures,  and  all  kinds  of  apparatus  connected  with  illumination. 

The  contents  of  these  pages,  in  which  is  included  information  supplied  by  the  makers, 
will,  it  is  hoped,  serve  as  a  guide  to  recent  commercial  developments,  and  we  welcome 
the  receipt  of  all  bona  fide  information  relating  thereto.] 


CO-OPERATION    WITH    ILLUMINATING 
ENGINEERS. 

The  Gas  Light  and  Coke  Company's  Offer. 

We  should  like  to  draw  attention  to 
the  advertisement  ot  the  Gas  Light 
and  Coke  Company  in  the  present 
number,  offering  to  co-operate  with 
members  of  the  Illuminating  Engineering 
Society  in  the  planning  of  the  lighting 
of  buildings  within  their  area  of  supply, 
and  also  in  making  experiments  on 
illumination. 

It  is  not  often  that  we  refer  to  advertise- 
ments in  these  columns,  but  in  the 
present  instance  the  attitude  taken  up 
by  the  Gas  Light  and  Coke  Company 
deserves  such  encouragement. 

The  practical  effect  of  such  co-operation 
is  to  bring  those  engaged  in  the  lighting 
industry  in  contact  with  engineers 
desirous  of  carrying  out  principles  set 
forth  at  meetings  of  the  Illuminating 
Engineering  Society.  In  this  way  the 
influence  of  the  Society  is  extended, 
and  the  Company,  by  becoming 
familiarised  with  the  practicability  of 
these  principles  in  daily  life,  will  also  be 
the  gainer. 

We  should  like  to  see  this  example 
followed  by  other  lighting  companies. 

The  practice  has  been  found  very 
beneficial  in  the  United  States,  and  to 
satisfy  the  consumer  should  be  the  aim 
of  every  company . 

Since  the  above  was  written  we  have 
been  informed  that  the  South  Metro- 
politan Gas  Company  is  willing  to  extend 
the  same  facilities,  so  that  the  two  lead- 
ing gas  companies  of  London  are  both 
adopting  this  enterprising  policy. 


THE  LIGHTING  OF  PUBLIC  BUILDINGS. 

A  recent  number  of  Holophanc  Illumina- 
tion contains  a  special  series  of  articles 
on  this  subject,  and  several  recent 
Holophane  installations,  such  as  the 
Kent  County  Offices  at  Maidstone,  are 
described. 


Kent  County  Offices,  Maidstone. 

Entrance  Hall  to  Council  Chamber,  showing 

Holophane  reflector  bowls. 

It  is  pointed  out  that  the  rooms  in 
which  committee  and  board  meetings 
are  held  are  often  panelled  in  dark  oak 
and  require  special  lighting.  In  lofty 
and  imposing  rooms,  luminous  sources 
of  a  correspondingly  impressive  character 
are  required. 
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MAZDA    HOUSE    NEWS 

The  last  issue  of  the  Mazda  House  Nt  ws 
again  contains  a  variety  of  topical 
articles  illustrating  the  British  Thomson 
Houston  installations.  Of  special  interesl 
at  the  present  moment  is  the  contribution 
dealing  with  Mazda  Lighting  in  railway 
trains,  where  some  views  of  carriages 
on  the  Chicago  Rock  Island  Railway 
of  America,  lighted  by  Mazda  Lamps  and 
Holophane  and  Veluria  reflectors,  are 
shown.  On  this  railway  the  value  of 
proper  shading  of  the  Lights  is  evidently 
appreciated. 

Another  article  on  "  Light  and 
Labour"  points  out  the  economic  value 
of  good  Lighting.  It  includes  two 
illustrations  showing  the  contrasl  between 

good  and   bad   fighting   in   a   textile   mill. 


SIEMENS    CONTRACTS. 

Messrs.  Siemens  Bros.  Dynamo  Works, 
Ltd.  (Tyssen  Street,  Dalston,  London, 
\.  L.i.  Inform  us  thai  they  have  received 
from  the  Controller  of  the  Stores  of  the 
General  Posl  Office  an  acceptance  of 
th.ir  tender  for  the  supply  of  Wotan 
drawn  wire  lamps.  A  tender  has  also  been 
pted  for  lamp-  of  this  same  variety 
for  the  Nottingham  Corporation  Electri- 
city Department  ;  this  contract  also 
applies  to  carbon  lamps. 


EDISON    AND    SWAN     SHOW     ROOMS. 

( )ur  attent  ion  has  I"  'ii  drawn  to  |  be 
fact  thai  the  Edison  and  Swan  United 
Electric  Light  Company,  Limited,  have 
opened  b  Wesl  End  show  Loom  ;it  71, 
victoria  Street.  Westminster,  B.W.  The 
showroom  will  be  devotedtoall  Bdiswan 
Electrical  accessories  such  as  lamps, 
fancy  tittiuL'-.  heating  apparatus  and 
glassware,   ftc. 

Last  month  we  referred  to  ;i  \  i-it  of 
the  Association  of  Engineers  in  Charge  to 
the  Bdiswan  Work-.  We  notice  that 
a  visit  of  the  Members  of  the  University  of 
the  Birmingham  Engineering  Society 
took  place  "ii  Ma> 

We  also  observe  thai  this  C pany  is 

now  Listing  a  convertible  table  brackel 
fan.  This  can  be  run  al  three  distinct 
speeds,  is  noiseless  and  sparkless,  and  fa 
so  designed  thai  no  live  parts  are 
accessible. 


Semi -indirect  fitting  with  marble  bowl  (M< 
Falk,  Stadelmann  &  Co.,  Ltd.).    Similar  fittings 
.ui  also  prepared  with  the  lights  concealed  in 

marble  vast  - 
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INDEX,    June,    1914. 


Congresses,  Forthcoming 

Editorial  L.  Gaster 

Illuminating  Engineering  and  The  Architect  . .  . . 

Illuminating  Engineering,  Short  Notes  on 

illuminating  j£n$meeriiu3  society— 

(Founded  in  London,  1909.) 
Lighting   of   Railway   Carriages   and    other   Public    Vehicles 

(J.  Darch;   W.  Perren  Maycock) 
Annual  General  Meeting  . .  . .  . .  . .  . . 

Report  of  Council 
New  Members 

Night  Work  and  the  Spoilage  of  Materials 

Objective  Photometry  . .  . .  . .  . .  W.  Voege 

Railway  Carriages  and  other  Public  Vehicles,  The  Lighting  of 

(J.  Darch  ;  W.  Perren  Maycock)  . . 
Reviews  of  Books 
Review  of  the  Technical  Press 
Trade  Topics 
Street  Lighting  in  Europe  and  America       . .  . .  C.  F.  Lacombe 

Street    Lighting,    Suggestions   for   the   Advancement   of  in  ihe  United  Stales 

C.  F.  Lacombe 
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SEMI-INDIRECT    LIGHTING. 

Messrs.  Falk,  Stadelmann  &  Co.,  Ltd.. 
have  issued  a  catalogue,  from  which  the 
adjacent  illustrations  are  taken,  devoted 
entirely  to  indirect  and  semi-indirect 
fittings.  The  fitting  beside  this  note  is 
suitable  for  commercial  work,  especially 
in  rooms  where  too  much  reliance  must 
not  be  placed  on  the  reflecting  power 
of  the  ceiling.  It  is  sIiowti  with  a  single 
lamp,  but  is  also  adapted  to  clusters. 
The  complete  enclosure  of  the  lamp 
is  doubtless  a  help  in  cleaning,  always 
an  important   point  in  indirect   lighting. 

The  picture  on  the  opposite  page  is 
characteristic  of  the  many  designs  in 
marble,  and  there  would  seem  to  be  a 
future  for  decorative  semi-indirect  fittings 
using  this  material. 


oX*Cc 
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This  illustration  shows  some  characteristic  B.T.H.  Endirec  Units.  Now  thu' 
the  Hulf-watt  lamp  is  coming  into  general  use  these  fixtures  are  expected -o  be 
widely  adopted.  It  will  be  observed  that  the  white  exterior  surface  of  such  li 
doe  much  to  remove  the  appearance  of  darkness  when  the  fitting  i-  sen  >ilhouetted 
a<_r.iin-i  the  brighl  (filing,  which  is  sometimes  complained  of  as  a  drawback  to 
indirect  lighting. 


OPALUX    GLASSWARE. 

We  have  received  from  the  Opalux 
Company  (71,  W.  23rd  Street,  \  •  w  York) 
a  copy  of  their  I  - 1 1 « -— i  catalogue  "i  glass- 
ware. This,  is  printed  throughout  in 
brown  ink  mm  matt  paper,  and  is  arranged 
on  it  decidedly  novel  plan.  Then 
an  introduction  summarising  the  chief 
aims  to  l>r  followed  in  modern  lighting 
appliances.  Each  section  then  com* 
tnences  with  an  artistic  landscape 
illustration.  A  photograph  of  every  unit 
is  accompanied  by  tin-  corresponding 
polar  curve  and  tull  illumination  data, 
and  the  book  is  concluded  by  a  series  of 
genera]  notes  on  illuminating  engineering. 

\\c  think  that  the  aiT&ngeraenl  of  this 


catalogue  would  interest  many  manu- 
facturers in  this  country,  and  some  of 
its    features    might    with    advantage    be 

more  w  idely  adopted. 


ALUMINIUM        STRIPLITE." 

The  General  Electric  Company,  Limited 
67,  Queen  Victoria  Street.  B.C.),drawour 
attention  t"  a  reduction  in  price  in  the 
aluminium  Btriplite  reflectors, •  which  are 
qovi  supplied  al  1-.  per  unit  length 
(reflector  only).  It  i<  well-known  that 
this  type  "t  reflector  i-  used  with  tubular 
lamps  and  is  intend,  d  for  concentrating 
the  light  in  one  direction,  as  i-  fn  'J1'' 
desired  in  -hop  window  lighting,   «c. 


THE  JOURNAL  OF  SCIENTIFIC 
ILLUMINATION. 

OFFICIAL  ORGAN  OF  THE 

Slluminatincj  Engineering  Society. 

(Founded  in  London,   1909.) 

ILLUMINATING  ENGINEERING  PUBLISHING  COMPANY    LTD.. 

32.  VICTORIA  STREET.  LONDON,  S.W. 

Tel.  No.  5215  Victoria. 


EDITORIAL. 


The  Nomenclature  and  Definitions  of  Illuminating  Engineering. 

In  this  number  we  are  reproducing  Mr.  Trotter's  paper  on  the  above 
subject,  together  with  the  complete  discussion  and  his  reply.  At  the  same 
time  we  are  reprinting  the  Report  of  the  Committee  of  the  American  Illu- 
minating Engineering  Society,  presented  at  the  Baltimore  Convention  in 
ign,  on  which  Mr.  Trotter's  paper  comments  somewhat  fully. 

We  feel  sure  that  all  will  recognise  the  skill  with  which  Mr.  Trotter  has 
dealt  with  this  somewhat  intricate  and  technical  subject.  The  very  con- 
siderable amount  of  attention  which  the  paper  has  received  in  the  technical 
Press  is  a  tribute  to  his  art  in  making  attractive  any  subject  in  which  he 
himself  is  interested. 

The  time  was  certainly  ripe  for  a  paper  on  this  subject.  As  a  result  of 
the  pioneering  work  of  the  last  few  years  many  terms  which  were  previously 
only  understood  by  the  enlightened  few  are  now  coming  into  general  use. 
Such  expressions  as  "  the  foot-candle  "  are  now  becoming  common  property, 
and  we  believe  that  in  the  course  of  the  next  few  years  there  will  be  man}7 
others  which  will  become  equally  familiar.  It  is  therefore  essential  that  the 
Society  should  give  a  lead  to  the  lighting  industry  by  expressing  the  meaning 
of  these  terms  clearly  and  ensuring  that  they  are  rightly  presented  and  used. 
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Mr.  Trotter's  paper  is  valuable  in  drawing  attention  to  the  correct  usage 
of  many  expressions,  on  which  there  is  a  substantial  agreement.  There  is 
sometimes  a  tendency  in  such  discussions  to  accentuate  points  of  difference. 
\\i  would  like  to  point  out  that  there  is  already  a  great  deal  of  common  ground. 
In  this  respect  considerable  progress  has  been  made  during  the  last  few 
years.  Now  the  time  has  come  to  collect  existing  data  and  settle  the  points 
which  are  still  debatable.  While,  naturally,  the  terms  and  definitions 
which  have  come  into  use  in  various  countries  do  differ  somewhat,  there  is 
a  good  prospect  that  a  compromise  will  eventually  be  reached  that  will 
satisfy  all. 

The  Committee  of  the  American  Illuminating  Engineering  Society 
deserve  full  credit  for  their  attempt  to  frame  a  mod>  1  series  of  definitions. 
These  will  serve  as  a  basis  for  discussion.  But  there  are  many  respects  in 
which  the  conditions  in  this  country  differ  from  those  in  the  United  State-, 
and  it  is  only  natural  that  there  should  be  hesitation  in  accepting  these 
proposals  in  toto.  Over  here  new  ideas  are  welcomed  more  cautiously, 
but,  once  accepted,  are  held  more  tenaciously.  A  new  system  cannot  be 
suddenly  imposed  on  the  entire  lighting  industry  from  headquarters.  It 
has  to  win  the  approval,  gradually,  of  all  the  individual  concerns  interested. 
At  this  stage  it  would  clearly  be  a  bad  policy  to  adopt  any  Midden 
departure  in  phraseology,  involving  the  substitution  of  unfamiliar  and 
less  readily  comprehensible  terms  for  those  which  have  gradually  won  their 
way  into  favour.  In  order  to  encourage  those  on  the  fringe  of  the  illuminat- 
ing engineering  movement  to  take  a  part  in  its  work,  our  nomenclature  should 
be  as  simple  as  possible. 

Again,  there  are  special  classes  of  work  in  which  the  use  of  certain  terms 
has  become  standardised,  and  methods  are  used  which,  although  not  rigidly 
correct  from  a  scientific  standpoint,  are  nevertheless  very  convenient.  A 
case  in  point  is  furnished  by  researches  on  sky  brightness  and  its  influence 
on  the  natural  lighting  of  schools.  In  much  Continental  work  the  so-called 
"  secondary  "  method  of  defining  brightness  has  been  used,  and  has  certain 
distinct  advantages  for  this  work,  notwithstanding  that  it  is  possibly  open 
to  objection  on  purely  scientific  grounds. 

We  fully  recognise  the  force  of  the  contentions  of  Dr.  Bunte.  Prof.  Blondel, 
and  others  that  the  nomenclature  and  definitions  of  a  science  should  be  framed 
to  meet  the  needs  of  scientific  men,  and  not  to  suit  the  so-called  "  practical 
man,"  whose  ideas  are  often  influenced  by  transient  conditions  and  obsoles- 
cent  practices.     We  agree  that  the  fundamental  terms  used  in  illuminating 

iiening  should,  when  possible,  be  defined  in  a  permanently  satisfactory. 
scientific  manner. 

But  yet  we  must  recognise  that  Illuminating  Engineering  touches  many 
other  professions,  and  is  not  quite  in  the  same  position  as  other  sciences. 
Illumination  is  everybody's  business.  Its  terminology,  therefore,  should  not 
be  unduly  complicated,  but  readily  intelligible  to  the  man  in  the  street. 

We  hope  that  a  via  media  may  be  found.  Mr.  Trotter's  paper  has  been 
the  means  of  cli< iting  some  very  able  statements  of  both  points  of  view,  and 
the  discussion  will  doubtless  prove  a  useful  introduction  to  the  deliberations 
of  the  National  Illumination  Commission,  which  in  turn  will  bring  the 
matter  before  the  International  Commission  on  Illumination  for  final 
consideration. 


THE  ILLUMINATING  ENGINEER     (july)  333 

The  Natural  Lighting  of  Schools. 

On  pp.  359-368  we  reproduce  the  Interim  Report  on  the  above  subject 
issued  by  the  Joint  Committee  on  School  Lighting,  appointed  in  1911. 
The  Report  is  a  record  of  a  considerable  amount  of  hard  work.  The 
Sub-Committee  responsible,  besides  meeting  at  frequent  intervals,  have 
visited  schools  in  and  out  of  London  and  made  a  series  of  photometric 
tests.  Not  the  least  important  part  of  the  work  has  been  the  collection 
of  existing  data,  and  the  summarising  of  Continental  Research.  Throughout 
the  Committee  has  been  extremely  fortunate  in  having  at  its  disposal  the 
experience  and  knowledge  of  its  Chairman,  Dr.  James  Kerr. 

The  difficulties  attending  this  work  were  increased  by  the  fact  that 
wide  differences  of  opinion  were  found  to  exist  on  fundamental  points. 
The  paper  read  before  the  Society  by  Mr.  Waldram,  one  of  the  members  of  the 
Committee,  last  December,  led  to  a  discussion  which  was  most  useful  in 
clearing  the  ground  ;  and  the  series  of  inquiries  circulated  among  authorities 
in  various  countries  was  equally  valuable  in  showing  the  gaps  in  our  knowledge 
and  the  present  state  of  expert  opinion. 

In  the  circumstances  the  Report  is  necessarily  an  interim  one. 
It  is  pointed  out  that  accommodation  of  vision  plays  a  great  part  in 
daylight  phenomena,  so  that  it  is  hardly  possible  to  specify  an  absolute 
standard  of  illumination,  as  in  the  case  of  artificial  light.  Nevertheless 
there  is  some  ground  for  suggesting  that  the  minimum  illumination  for  reading 
should  in  general  not  be  less  than  2  foot-candles,  as  specified  for  artificial 
light. 

The  daylight  conditions  in  schoolrooms  can  only  be  specified  relatively. 
The  Committee  has  done  good  work  by  showing  that  the  customary  recom- 
mendations as  regards  the  ratio  between  internal  and.  external  illumination, 
the  "  sill-ratio  "  and  the  "  50  square  degrees  "  of  Cohn,  all  lead  to  substanti- 
ally the  same  conditions  ;  and  that  the  existing  rules  of  the  Board  of  Educa- 
tion will  in  general  secure  that  these  scientifically  determined  conditions 
are  fulfilled.  The  series  of  practical  recommendations  represent  the  essence 
of  expert  opinion,  and  will,  we  feel  sure,  receive  the  support  and  endorsement 
of  all  school  lighting  authorities. 

Not  the  least  important  part  of  the  Report  is  the  final  series  of  suggested 
researches.  Many  of  these  are  beyond  the  unaided  resources  of  the  Com- 
mittee. We  trust,  now  that  the  importance  of  the  work  to  be  done  has  been 
demonstrated,  adequate  support  will  be  forthcoming  from  the  Educational 
Authorities  for  the  prosecution  of  some  of  these  researches.  There  are  two 
lines  of  investigation  that  seem  to  us  eminently  practicable  and  that  we 
should  particularly  like  to  see  encouraged. 

The  first  of  these  is  the  carrying  out,  at  various  stations,  of  a  systematic 
series  of  tests  of  daylight  illumination  throughout  the  year. 

The  second  research  on  which  we  lay  special  stress  is  the  establishment 
of  machinery  for  obtaining  and  recording  full  information,  including  photo- 
metric tests,  of  new  schools  being  erected  in  different  parts  of  the  country. 
Much  is  to  be  learned  by  tl.e  study  of  new  departures  in  design,  and  we 
think  it  would  be  greatly  to  the  benefit  of  the  Educational  Authorities  to 
arrange  for  the  collection  of  information  on  this  subject. 

n2 
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The  Photo-Electric  Cell  in  Photometry. 

For  some  time  experiments  with  various  forms  of  "  physical  "  photo- 
meters have  been  proceeding.  Special  applications  have  been  found  for 
photography,  the-  thermopile,  and  the  selenium  cell  ;  but  the  utility  of  all 
such  appliances  in  photometry  has  hitherto  been  restricted  by  various 
difficulties — for  example,  the  differences  in  the  way  such  apparatu>  responds 
to  light  of  various  colours,  as  compared  with  the  human  ey<  . 

Still,  it  has  always  seemed  possible  that  such  methods  might  be  used  for 
purely  relative  work,  i.e.,  in  studying  daylight  or  in  the  comparison  of  lamps 
of  the  same  class.  Our  last  issue  contained  an  article  by  W.  Voege  (pp. 
295-300)  describing  some  experiences  with  the  alkali  metal  cell,  which  seems 
to  have-  several  distinct  advantages  over  those  using  st  1<  nium.  For  example, 
the  reading  obtained  is  strictly  proportional  to  the  illumination  over  a  very 
wide  range,  and  the  cell  is  practically  free  from  inertia. 

For  relative  work,  therefore,  it  would  seem  to  have  distinct  possibilr 
but  the  small  current  to  be  measured  (io~v  amperes)  makes  it  essentially  a 
method  for  the  laboratory.  We  should  be  inclined  to  think  that  one  of  the 
chief  applications  of  these  methods  would  be  in  refinements  of  laboratory 
work,  where  one  is  anxious  to  detect  very  small  changes  in  candle-power. 
It  so  frequently  happens  in  such  cases  that  the  eye  is  deceived  ;  it  is  therefore 
necessary  to  repeat  observations  with  different  observ  rs  and  to  go  through 
a  good  deal  of  tedious  confirmatory  work  before  one  can  be  sure  that  the 
apparent  result  is  a  correct  one.  Now  if  the  reading  with  the  photometer 
were  checked  by  a  purely  physical  method,  the  danger  of  personal  error 
would  be  eliminated.  It  is  possible,  too,  that  by  the  aid  of  a  photo-electric 
<  ell  small  changes  might  be  detected  which  would  otherwise  pass  unnoticed, 
and  that  this  method  might  sometimes  prove  more  sensitive  than  the  human 

eve. 

We  should  imagine  that  a  highly  sensitive  and  trustworthy  physical 
method  would  be  of  considerable  value  in  studying  variations  of  light  stand- 
ards. Hen-  minute  changes  in  candle-power,  occasioned  by  small  differ- 
ences in  adjustment  or  by  fluctuations  in  atmospheric  conditions,  are 
often  of  considerable  scientific  importance,  and  yet  are  by  no  mean-  easy 
to  detect.  Hitherto  most  of  these  eff<  1  ts  have  been  verified  by  going  ov<  r 
the  same  ground  again  and  again,  and  checking  the  results  of  different 
observers.  Now  it  is  possible,  since  we  are  h  re  concerned  solely  with 
relative  n  suits,  thai  a  trustworthy  physical  photometer  would  be  a  valuable 
weapon  and  might  enable  a  conclusion  on  many  of  these  debatable  points 
to  be  reached  much  more  quickly. 

Another  possible  application  of  the  method  would  be  in  connection 
with  polar  curves  of  light  distribution.  This  is  also  a  case  where  only 
relative  results  are  required.  In  general  the  nature  of  the  radiation  from 
a  source  in  space  1-  practically  the  same  in  all  directions.  In  laboratories 
where  the  polar  1  urves  of  light  distribution  from  a  large  number  of  sour< 
or  from  many  different  types  ol  reflectors  have  to  be  taken,  agreal  deal  of 
time  might  i>e  saved  by  a  convenient  photo-electrii  device,  such  as  this 
new  cell  promises  to  be. 

We  shall  aw. lit.  with  considerable  interest,  further  experiments  on  the 
alkali  cell  in  photometry. 

L.  Gaster. 
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Zbc  3Uuminating  jBngineerino  Society, 

(Pounded   in  London,   1909.) 

The  Illuminating  Engineering  Society  is  not,  as  a  body,  responsible 
for  the  opinions  expressed  by  individual  authors  or  speakers. 


[On  pages  339-345  in  this  issue  will  be  found  the  paper  read  at  the  last  meeting 
of  the  Illuminating  Engineering  Society  by  Mr.  A.  P.  Trotter  on  "  The  Nomenclature 
and  Definition  of  Photometric  Magnitudes  and  Units." 

This  paper  deals  mainly  with  the  proposals  on  this  subject  put  forward  in  the 
Report  of  the  American  Committee  of  the  American  Illuminating  Engineering  Society, 
which  was  presented  at  the  Annual  Convention  of  1911.  At  the  request  of  several 
members  of  the  Illuminating  Engineering  Society  in  this  country  we  are  reprinting 
this  Report  in  extenso,  sothatitmaybe  read  in  conjunction  with  Mr.  Trotter's  paper.  Ed.] 

REPORT    OF    THE    COMMITTEE    OF    THE    AMERICAN 
ILLUMINATING  ENGINEERING  SOCIETY  ON 
NOMENCLATURE  AND  STANDARDS.1 

PROPOSED  DEFINITIONS. 

Your  committee  has  held  many  meetings  during  the  past  year  for  the  consideration 
of  definitions  of  photometric  quantities  and  begs  to  submit  the  following  list  tentatively 
adopted  : 

Luminous  flux  is  radiant  power  evaluated  according  to  its  capacity  to  produce 
the  sensation  of  light. 

The  stimulus  coefficient  K\  for  radiation  of  a  particular  wave-length  is  the  ratio 
of  the  luminous  flux  to  the  radiant  power  producing  it. 

The  mean  value  of  the  stimulus  coefficient,  Km,  over  any  range  of  wave-lengths,  or  for 
the  whole  visible  spectrum  of  any  source,  is  the  ratio  of  the  total  luminous  flux  (in 
lumens)  to  the  total  radiant  power  (in  ergs  per  second,  but  more  commonly  in  watts). 

The  luminous  intensity  of  a  point  source  of  light  is  the  solid  angular  density  of  the 
luminous  flux  emitted  by  the  source  in  the  direction  considered  ;  or  it  is  the  flux  per 
unit  solid  angle  from  that  source. 


1  Transactions  of  the  Illuminating  Engineering  Society  (U.S.A.),  December,  1912. 
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Defining  equation  : 

Let  I  be  the  intensity.  F  the  flux  and  u>  the  solid  angle. 

Then  I  ^  -=— ,  or,  if  the  intensity  is  uniform, 

Illumination,  on  a  surface,  is  the  luminous  flux-density  over  that  surface,  or  the 
flux  per  unit  of  intercepting  area. 

Defining  equation  : 

Let  E  be  the  illumination  and  S  the  area  of  the  intercepting  surface. 

Then  E  =  -r->  or,  when  uniform. 

F 

■-r 

Candle, — the  unit  of  luminous  intensity  maintained  by  the  National  Laboratories 
of  France,  Great  Britain,  and  the  United  8tat< 

Candle-power, — luminous  intensity  expressed  in  candles. 

Lumen, — the  unit  of  luminous  flux,  equal  to  the  flux  emitted  in  a  unit  solid  and*' 
(steradian)  by  a  point  source  of  one  '•andlc-power.3 

Lux. — a  unit  of  illumination  equal  to  one  lumen  per  square  meter.     The  C  ( 
unit  .if  illumination  is  one  lumen  per  square  centimeter.     For  this  unit  Blondel  has 
proposed  the  name  "'  Phot."    Om'  millilumen  per  square  centimeter  (milliphot)  La  a 
practical  derivative  of  the  I  .(  r.S.  system.     One  root-candle  is  one  lumen  per  square  foot 
and  is  equal  to  1*0764  milliphots. 

Exposure, —  the  product  of  an  illumination  by  the  time.     Blondel  has  proposed 
the  name  "  phot-second  "  for  the  unit  of  exposure  in  the  C.G.S.  system. 

Brightness,  b,  of  an  element  of  a  luminous  surf  ace  from  a  given  position,  \t 
luminous  intensity  per  unit  area  of  the  surface  projected  on  a  plane  perpendicular  to  the 
line  of  sight,  and  including  only  a  Burface  of  dimensions  negligibly  small  in  comparison 
with  the  distance  to  the  observer.    It  is  measured  in  candles  per  square  centimeter 
of  the  projected  area. 

Denning  equation  : 

Let  6  be  tin-  an>_rl''  Ix-tween  the  normal  to  the  Burface  and  the  line  of  sight. 

Then  °  =  *P—t k 

(/>  (OS  ft 

Normal  brightness,  b0,  ofai>  element  of  a  surface  (sometimes  called  specific  lun 
ity)  is  the  ratio  of  the  luminous  intensity  of  the  element  taken  normally  to  the 
Burface  of  the  element,  and  1-  expressed  in  candles  per  square  centimt  I 

Denning  equation  : 

o0  =  ,.»  or,  when  uniform, 

-  This  unit,  which  i-  u.-r<l  als<.  l.%  many  ..th.-r  countries,  is  frequently   referred  to  as  the  inter- 
n.it  i.  .n.i  1  oandfe. 

\  uniform  Bonroe  "f  <>ti'-  oandle  emits  1-  lumen*. 

I  In  practice,  the  brightness  b  <>f  ■  luminom  surface  "r  element  thereof  ■  observed,  and  not  the 
normal  brightness  '.. .     1  -  f"r  irhioh  the  oosine  Ian  "f  emission  holds,  the  quantities  b  and 

/•„  an  equal 
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Specific  luminous  radiation, — the  luminous  flux-density  emitted  by  a  surface,  or 
the  flux  emitted  per  unit  of  emissive  area.  It  is  expressed  in  lumens  per  square  centi- 
meter. 

Defining  equation  : 

Let  E'  be  the  specific  luminous  radiation. 

Then,  for  surfaces  obeying  the  cosine  law  of  emission, 

E'=    7T&0. 

Coefficient  of  reflection, — the  ratio  of  the  total  luminous  flux  reflected  by  a  surface 
to  the  total  luminous  flux  incident  upon  it.  It  is  a  simple  numeric.  The  reflection 
from  a  surface  may  be  regular,  diffuse  or  mixed.  In  perfect  regular  reflection,  all  of 
the  flux  is  reflected  from  the  surface  at  an  angle  of  reflection  equal  to  the  angle  of 
incidence.  In  perfect  diffuse  reflection  the  flux  is  reflected  from  the  surface  in  all 
directions  in  accordance  with  Lambert's  cosine  law.  In  most  practical  cases  there  is  a 
superposition  of  regular  and  diffuse  reflection. 

Coefficient  of  regular  reflection  is  the  ratio  of  the  luminous  flux  reflected  regularly 
to  the  total  incident  flux. 

Coefficient  of  diffuse  reflection  is  the  ratio  of  the  luminous  flux  reflected  diffusely 
to  the  total  incident  flux. 

Defining  equation  : 

Let  m  be  the  coefficient  of  reflection  (regular  or  diffuse). 
Then,  for  any  given  portion  of  the  surface, 

E' 
m  =  E 

Primary  luminous  standard, — a  recognised  standard  luminous  source  reproducible 
from  specifications. 

Representative  luminous  standard, — a  standard  of  luminous  intensity  adopted  as  the 
authoritative  custodian  of  the  accepted  value  of  the  unit. 

Reference  standard, — a  standard  calibrated  in  terms  of  the  unit  from  either  a 
primary  or  representative  standard  and  used  for  the  calibration  of  working  standards.5 

}Yorking  standard, — any  standardised  luminous  source  for  daily  use  in  photometry. 

Comparison  lamp, — a  lamp  of  constant  but  not  necessarily  known  candle-power 
against  which  a  working  standard  and  test  lamps  are  successively  compared  in  a  photo- 
meter. 

Test  lamp,  in  a  photometer. — a  lamp  to  be  tested. 

Performance  curve, — a  curve  representing  the  bohaviour  of  a  lamp  in  any  particu- 
lar (candle-power,  consumption,  etc.)  at  different  periods  during  its  life. 

Characteristic  curve, — a  curve  expressing  a  relation  between  two  variable  properties 
of  a  luminous  source,  as  candle-power  and  volts,  candle-power  and  rate  of  fuel  con- 
sumption,6 etc. 

■J  It  is  desirable  that  the  representative  luminous  standard  should  be  a  primary  luminous 
standard  as  above  defined,  but  if  the  precision  with  which  the  primary  standard  can  be  reproduced 
is  insufficient,  the  representative  standard  may  have  to  be  constituted  in  some  other  manner  as, 
for  example,  by  a  group  of  seasoned  incandescent  electric  lamps  in  which  the  mean  value  of  the  group, 
originally  derived  froan  some  primary  standard,  is  assumed  to  remain  constant,  and  is  used  to  main- 
tain the  value  of  the  unit.  Thus,  the  Hefner  lamp  is  in  Germany  both  the  primary  and  the  represen- 
tative standard,  whereas  in  Am<ri<a  it  is  a  primary  standard,  but  not  the  representative 
standard.  In  the  United  States,  the  representative  standard  is  a  group  of  seasoned  incan- 
descent lamps  at  the  Bureau  of  Standards  in  Washington.  This  is  the  most  authoritative  source  for 
the  calibration  of  reference  standards  'n  the  United  States. 

6  Curves  expressing  the  behaviour  with  respect  to  time  of  life  are  here  excluded,  being  con- 
sidered as  performance  curves. 
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Mean  horizontal  candle-poicer  of  a  lamp, — the  average  candle-power  in  the  hori- 
zontal plane  passing  through  the  luminous  centre  of  the  lamp. 

It  is  here  assumed  that  the  lamp  (or  other  light  source)  is  mounted  in  the  usual 
manner,  or,as  in  the  case  of  an  incandescent  lamp,  with  its  axis  of  symmetry  vertical. 

Mean  spherical  candle-power  of  a  lamp. — the  average  candle-power  of  a  lamp  in 
all  directions  in  space.  It  is  equal  to  the  total  luminous  flux  of  the  lamp  in  lumens 
divided  by  47r. 

Mean  hemispherical  candle-power  of  a  lamp  (upper  or  lower), — the  a\  g  odle- 
power  of  a  lamp  in  the  hemisphere  considered.  It  is  equal  to  the  total  luminous  flux 
emitted  by  the  lamp  in  that  hemisphere  divided  by  --. 

Mean  ;<m<il  candle-power  <>f  a  lamp, — the  average  candle-power  of  a  lamp  over  the 
L'iven  zone.  It  is  equal  to  tin-  total  luminous  flux  emitted  by  the  lamp  in  that  zone 
divided  by  the  solid  angle  of  the  zone. 

Spherical  reduction  factor  <>i  a  lamp, — the  ratio  of  the  mean  spherical  to  the  mean 
horizontal  candle-power  of  the  lamp." 

Table  I. 

Photometric.  Name  of  Bymbola  and  equations 

magnitude.  unit.  of  definitions. 

1.  Luminous  flux  I.  mien  F.  V 

dF  (IV 

2.  Luminous  intensity  Candle  I  =    ,        1'  =    , 

>IV      I 

3.  Illumination  Phot.,  foot-candle,  lux  E  =  t„  =-„  cos  6.  8 

d.S      r2  r 

4.  Exposure  Phot-second  E< 

Apparent  candles 
,    -n  .  ,  .  per  sq.  cm.  .  d\ 

5.  Brightness  Apparent  candle*  b  =  rfs  cos  ti 

per  sq.  in. 

»    xt         i  u  •  v.  Candhw  per  sq.  cm.  .         rfl 

6.  Normal  bnghtness  f^,,  j„.r  J.  in.  ^ 

7.  Specifio  luminous  Lumens  per  Bq.  cm.  p, ■ 

radiation  Lumens   pel  Bq.   in. 

8.  Coefficient  of  re-  —  m  _  E' 

flection  K 

Symbols. 

In  vi«  w  of  the  fad  that  the  symbols  heretofore  proposed  by  this  committee  conflict 
in  some  cases  with  Bymbola  adopted  for  electric  unite  by  the  International  Blectrotech- 
iir.il  Commission,  it  is  proposed  thai  where  the  possibility  of  any  confusion  exists  in  the 
use  of  electrical  and  photometrical  symbols,  an  alternath  a  of  Bymbola  for 

photometrical  quantities  should  be  employed.    These  should  be  derived  exclusively 
from  the  <ireek  alphabet,  for  instance  : 

Lnminoni  i  1 1 1  •  ■  -  i  t  \-    p 

Lnminom  tlux     y 

Illumination Ii 


7  In  the-  case  i  if  .i  uniform  point  -source,  this  factor  would  be  unity,  and  for  a  straight  cylindrical 
filament  oboying  the  cosine  law  it  would  l>e  -/,. 
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THE    NOMENCLATURE    AND     DEFINITION     OF 
PHOTOMETRIC     MAGNITUDES    AND     UNITS. 

By  A.  P.  Trotter. 


Paper  presented  at  a  meeting  of  the  Illuminating  Engineering  Society  held  at  the  House  of  the  Royal  Society  of 
Arts  (18,  John  Street,  Adelphi,  London,  W.C.),  at  8  p.m.,  on  Thursday,  May  21st,  1914. 


At  the  Baltimore  Convention  of  the 
Illuminating  Engineering  Society  of  New 
York,  on  October  24th,  1910,  a  report 
was  submitted  by  Prof.  A.  Blondel,  Dr. 
A.  E.  Kennelly,  Prof.  E.  L.  Nichols, 
Dr.  E.  B.  Rosa,  and  Prof.  C.  H.  Sharp, 
members  of  a  sub-committee  on  photo- 
metric units.  After  holding  many  meet- 
ings another  report  was  presented  in 
December,  1912,  submitting  certain 
definitions  to  be  tentatively  adopted. 
The  object  of  the  present  paper  is  to 
examine  these  definitions  and  to  elicit  some 
discussion  on  them. 

There  can  be  no  question  about  the 
scientific  accuracy  or  logical  exactness 
of  a  report  coming  from  authori- 
ties so  well  known  by  name  and  reputa- 
tion to  all  those  who  have  made  a 
study  of  the  science  and  industrial 
applications  of  photometry,  but  questions 
may  be  raised  about  the  terminology 
and  the  choice  of  units  and  the  general 
scheme  of  the  proposition. 

The  measurements  of  modern  physical 
science  are  securely  established  on  three 
fundamental  units  of  length,  mass,  and 
time.  Everett*  pointed  out  that  "  this 
particular  selection  is  a  matter  of  con- 
venience rather  than  necessity  ;  for  any 
three  independent  units  are  theoretically 
sufficient.  For  example,  we  might  em- 
ploy as  fundamental  units  a  definite 
mass,  a  definite  amount  of  energy,  a 
definite  density."  Everett  observed 
that  it  is  desirable  that  the  fundamental 
units  be  so  chosen  that  the  definition  of 
the  various  derived  units  shall  be  easy 
and  their  dimensions  simple.  To  this 
may  be  added  that  it  is  an  advantage 
that  a  well-known  or  frequently  used 
magnitude  should  be  the  fundamental 
I  it  her  than  one  which  only  appears  after 
theoretical  considerations.  The  synthetic 
method,  as  in  geometry,  the  method  of 
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induction  which  is  generally  used  by  the 
physicist  and  engineer,  starts  from  the 
simple  and  proceeds  to  the  complex. 
The  analytic  method  of  attacking  and 
reducing  the  complex  is  instinctive  to 
the  mathematician,  and  the  analogous 
deductive  processes  are  characteristic 
of  the  philosopher  who  works  from  the 
general  to  the  particular.  The  synthetic 
method  lay1  the  foundation  of  the  centi- 
metre, the  gramme,  and  the  second,  and 
is  prepared  to  express  any  physical 
quantity  in  terms  of  these  units.  The 
philosopher  turning  his  back  on  such 
crudities  tells  us  that  it  is  doubtful  if 
space  exists  and  assures  us  that  time 
is  an  illusion.  It  may  be  philosophical 
to  take  the  most  abstract  concepts  first 
and  to  attempt  to  define  particulars  in 
terms  of  the  general,  but  for  most  of  us 
it  is  better  to  anchor  ourselves  to  the 
most  simple  units  that  we  can  find,  and 
then,  letting  out  the  cable  of  inductive 
reasoning,  float  over  wider  and  wider 
ranges  of  ideas,  always  co-ordinating 
them  to  our  bearings. 

The  first  and  fundamental  quantity 
chosen  by  this  Committee  is  as  follows  : 

"  Luminous  flux  is  radiant  power 
evaluated  according  to  its  capacity  to 
produce  the  sensation  of  light." 

The  natural  and  obvious  quantity 
would  seem,  to  most  of  us,  to  be  "  candle- 
power."  This  comes  as  the  seventh 
quantity,  and  is  defined  : — 

"  Candle-power  —  luminous  intensity 
expressed  in  candles." 

This  sends  us  to  "  luminous  intensity," 
the  fourth  in  the  report,  and  is  thus 
defined  : — 

"  The  luminous  intensity  of  a  point 
source  of  light  is  the  solid  angular  density 
of  the  luminous  flux  emitted  by  the  source 
in  the  direction  considered  ;  or  it  is  the 
flux  per  unit  solid  angle  from  that  source." 

None  of  these  are  simple,  and  the  last 
appears  to  be  a  rather  complex  quantity, 
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especially  to  anyone  who  knows  little 
or  nothing  about  solid  angles  or  flux, 
but  who  thinks  that  be  knows  what  is 
meant  by  '"  candle-power."  Twenty- 
four  years  ago*  1  wrote,  "  Light  being 
an  expenditure  of  energy,  candle-power 
is  an  accurate  term,  since  it  is  the 
measure  of  the  rate  of  expenditure  of 
energy."  To  this  it  may  be  answered, 
*•  Why  drag  in  energy  '.'  "  Light  is 
defined  in  most  dictionaries  and  encyclo- 
pedias Bnbjectively,  as  in  the  first 
definition  of  the   Q.8.    Report  of  1910. 

Liidit  is  the  stimulus  produced  by 
radiation,  which  excites  vision."  But 
light  may  also  be  defined  objectively. 
The  sensation  of  light  is  a  subjective 
affair  to  which  magnitudes  and  units 
cannot  be  applied.  It  is  one  of  the 
elementary  principles  «>f  photometry  that 
the  only  ratio  that  can  be  visually  deter- 
mine! is  that  of  equality. 

The  sensation  of  light  is  the  result  of 
the  stimulation  of  the  optic  nerve  through 
the  retina.  This  stimulation  takes  place 
when  the  frequency  of  the  undulations 
of  radiation    is  between    about    1  in" 

and  8         1"".  about    one   octave.      Below 

this  is  infra-red  radiation,  above  is  ultra- 
violet. These  infra-red  and  ultra-violet 
radiations,  and  mechanical  pressure,  will 
affect  a  photographic  plate.  Pressure 
and    electric    currenl    also    produce    the 

ition    of    Light.      Whether    the    range 

of  the  spectrum  visible  by  man  is  different 

from    that    visible   to   other  animals   does 

not  -'■'■in  to  have  been  investigated. 
Poi  those  who  are  not  engaged  in  ex- 
tending the  borders  of  physics,  the  undu- 

latory    hypothesis    of    light    still    remains 

plausible  and  useful.  Dr.  Schuster  has 
said  that  in  the  expressions  we  adopt 
to  describe  physical  phenomena  we 
sarily  hover  between  two  extremes. 
\\  ■  either  have  to  choose  a  word  which 
implies  more  than  we  can  prove,  or  we 
have  to  use  vague  and  general  terms  which 
ludr  the  essential  point  instead  of  bringing 
it  out  ;  and  be  has  >Ail\  elsewhere  that 
it  is  not  necessary  to  wait  until  we  can 
define  the  displacements  which  constitute 
the  waves  before  we  attempl  au  objective 
definition  of  light.  But  tins  is  not  the  place 
to  discuss  whether  Kelvin  and  others  were 


*  Proceeding!  Institution  oi  <  nil  I    g 
Vol.  CX..  p.  80. 


right  or  wrong  in  holding  that  radiant 
heat  and  radiant  light  are  identical.. 
Kelvin's  statement  '  If  you  see  it,  it 
is  light  " — will  suffice  for  our  present 
purpose. 

The  term  "  candle-power  "  is  used  in 
two  senses.  In  one  sem<-  it  i  onnotes  an 
abstract  idea  like  area  or  pressure,  and 
in  the  other  it  is  a  vector  quantity  and 
denotes  a  definite  physical  magnitude. 
In  the  former  sense  it  is  Bynonymous 
with  ""luminous  intensity."  but  has 
taken  such  a  hold  on  the  English  language 
that  it  is  difficult  to  get  rid  of  it.  In  the 
latter  sense,  the  name  of  the  physical 
unit  of  luminous  intensity,  the  "  candle," 
may  often  be  substituted  for  '"  candle- 
power."  Prof.  A.  Blonde]  shudders  not 
only  at  our  expression  "  candle-powi 
but  at  our  use  of  "  candle  "  as  a  physical 
unit.  '"  It  is  as  unscientific,"  In-  write-. 
"  to  call  the  unit  of  intensity  '  an  inter- 
national candh'  '  as  it  would  be  to  .all 
the  unit  of  electromotive  force  an  '  inter- 
national battery,'  Ot  the  unit  of  heat  an 
"  international    stove."  " 

This  intensity,  or  strength,  or  power, 
or  rate  of  emission  of  light  is  a  simple 
vector  quantity,  although  in  some  « 
such  as  in  a  thick  mist,  or  in  the  upper 
part  of  a  lighted  candle,  the  direction 
is   not    possible  to  define.     Assuming  a 

sensibly         transparent  homogeneous 

medium,  and  a  point  Bource,  the  direction 
is  radial  to  the  source  and  the  unit  of 
intensity  is  that  of  one  "  candle."  I 
on  account  of  its  simplicity  and  its 
primary  character,  has  strong  claims  to 
lie  regarded  as  the  fundamental  unit  in 
photometry. 

The  expression  *'  intensity  ""  deserves 
some  consideration.  In  the  vocabulary 
of  the  Nomenclature  Sub-Committee  of 
the  British  Blectrotechnical  Committee  it 
is  observed  that  "  there  is  an  incres 
disposition  to  restricl  the  use  of  the  word 
"  intensity  '  in  English  physical  science 
to  a  ratio,  the  denominator  being  an  area. 

The  older  meaning  was  Bynonymous  with 
_'t h."  A<  cording  to  t he  admirable 
logic  of  French  thought,  an  electric  cur- 
rent is  a  phenomenon.  An  ampere  i- 
not  the  unit  of  current,  but  it  is  a  physical 

quantity  and  is  the  unit  of  the  intensity 
of  the  current.  In  English  we  feel  no 
necessity  for  the  introduction  of  the 
word     intensity,     and     we     exp 
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magnitude    of    an    electric    current    in 
amperes. 

These  different  usages,  however,  do 
not  seem  to  afford  a  reason  for  defining 
luminous  intensity  or  candle-power  as 
the  solid  angular  density  of  the  luminous 
flux  emitted  by  the  source.  I  have 
shown  in  my  book  on  "  Illumination  " 
that  rainfall  may  be  measured  as  a 
volume,  or  as  an  area  of  vertical  section 
(as  is  usual  in  gauging  the  flow  of  a 
river),  or  simply  as  a  height.  The  first 
way  employs  three  dimensions  of  water 
and  two  of  land  ;  the  second  suppresses 
one  of  each  of  these  dimensions  and 
leaves  two  of  water  and  one  of  land  ;  the 
third  again  suppresses  one  of  each  of  the 
dimensions,  and  leaves  one  of  water  and 
a  mathematical  point  of  land.  There 
is  no  water  left.  True,  but  this  is  no 
objection,  for  the  magnitude  is  not  one 
of  a  quantity  of  water  but  of  the  intensity 
of  rainfall.  Another  analogy  into  which 
the  concept  of  a  solid  angle  may  be  intro- 
duced, if  we  please,  is  afforded  by  a  spheri- 
cal vessel  containing  gas  under  pressure. 
Owing  to  the  kinetic  energy  of  the  mole- 
cules a  pressure  is  exerted  on  the  sides 
of  the  vessel.  A  solid  angle  having  its 
apex  at  the  centre  of  the  vessel,  and 
subtended  by  one  square  inch  of  the 
internal  surface  of  the  vessel,  may  be 
considered,  and  it  may  be  found  that 
a  pressure  of  140  pounds  is  exerted  on 
this  square  inch.  This  is  a  convenient 
mode  of  expressing  the  pressure.  But 
the  intensity  of  this  pressure  is  exerted 
at  every  point  on  the  spherical  surface, 
measured,  it  is  true,  in  pounds  per  square 
inch,  but  not  needing  a  square  inch,  or 
indeed  a  surface  of  any  conceivable 
magnitude,  for  it  may  simply  be  ex- 
pressed as  a  pressure  of  10  atmospheres 
or  300  inches  of  mercury.  Similarly, 
the  idea  of  a  solid  angle  may  be  dismissed 
in  considering  the  luminous  intensity 
of  a  source  of  light;  the  idea  of  flux 
density  imports  redundant  dimensions. 
It  may  be  said  that  here  is  a  false  analogy. 
Our  practical  unit  is  the  pound,  not  the 
pound  per  square  inch.  True,  but 
Everett  furnishes  the  answer — it  is  a 
question  of  convenience,  and  the  funda- 
mental units  should  be  easy  of  definition 
and  of  simple  dimensions.  Tl  e  relation 
between  a  lumen  and  a  candle-power 
is  a  mere  matter  of  arithmetic. 


The  choice  of  luminous  intensity  or 
candle-power  for  the  fundamental  magni- 
tude defers  the  concept  of  flux  and  solid 
angle  until  these  are  wanted. 

The  magnitude  of  second  importance, 
but  coming  fifth  in  the  list  of  the  Com- 
mittee, is  "  illumination."  This  is 
defined  : — 

"  Illumination  on  a  surface  is  the 
luminous  flux-density  over  that  surface 
or  the  flux  per  unit  of  intercepting  area." 
Seeing  the  great  industrial  importance 
of  describing,  specifying,  calculating,  and 
measuring  illumination,  and  seeing,  too, 
that  the  units  foot-candle  and  metre- 
kerze  are  well  established,  it  is  unfor- 
tunate that  a  definition  of  this  quantitv 
should  be  proposed  which  is  so  difficult 
for  a  layman  to  grasp. 

To  undei-  band  what  is  meant  by 
illumination,  let  us  not  generalise  about 
the  concept,  but  go  straight  to  the  units 
by  which  it  is  always  measured.  Illum- 
ination consists  of  two  factors,  candle- 
power  and  distance.  The  British  and 
U.S.  unit  is  the  foot-candle.  It  is 
the  illumination  received  from  the 
source  of  one  candle-power  falling  per- 
pendicularly on  a  surface  at  a  distance 
of  one  foot  from  the  source. 

In  this  definition  it  is  desirable  to  use 
the  words  "received  from"  and  not 
"produced  by"  in  order  to  make  a  clear 
distinction  between  illumination  and 
brightness. 

The  U.S.  definition  —  "  Illumina- 
tion, on  a  surface,  is  the  luminous 
flux-density  over  that  surface,  or  flux 
per  unit  of  intercepting  area  " — and  the 
definition  of  the  unit,  "  Lux,  a  unit  of 
illumination  equal  to  one  lumen  per 
square  meter,"  sends  us  wandering  over 
the  definition  of  flux  density  and  its 
unit — "  Lumen — the  unit  of  luminous 
flux,  equal  to  the  flux  emitted  in  a  unit 
solid  angle  (ste radian)  by  a  point  source 
of  one  candle-power."  To  this  is  added 
a  footnote,  "  A  uniform  source  of  one 
candle  emits  iir  lumens."  The  defini- 
tions, which  are  quite  unintelligible  to 
a  layman  who  has  not  given  some  con- 
sideration to  the  concepts  of  flux  and 
solid  angle  (the  term  "  steradian "  is 
practically  unknown  in  Great  Britain). 
contain  dimensions  which  are  not  logic- 
ally necessary  and  which  give  rise  to 
the    complication.      The    lumen,   origin- 
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ally  introduced  by  Prof.  Blondel,  is  a 
very  important  unit,  but  it  should  be  a 
derived  one,  just  as  a  unit  of  volume  is 
derived  from  the  unit  of  length.  In 
dealing  with  light,  as  with  magnetism, 
annot  avoid  W  and  the  solid  angle. 
One  course  is  to  embody  4?r  in  a  unit. 
the  other  is  to  wait  until  we  meet  it,  and 
a  good  deal  can  be  done  in  photometry 
and    illumination    before    this    neoi 

The  introduction  of  a  solid  angle    and 

an  intercepting  area   is   as   tautological 

speaking  of  a   borse-power-hour  per 

hour.     A  twinning  thai    a   mental  picture 
of  the  unit  Bolid  angle  is  formed  with  a 
candle    at    the    apex,    these    definil 
further   demand    the   conception   of   an 

area  of  one  square  foot  equidistant  at 
all  points  from  the  apex,  forming  part 
of  a  sphere  ;  otherwise  the  illumination 
would  not  be  uniform.  The  simple 
font-candle  definition  demands  only  the 
mental  picture  of  a  candle  and  a  small 
surface  being  it.  which,  if  fairly  small, 
say  the  size  of  a  penny,  may  be  flat,  for 
the  illumination  at  the  edge  of  such  a 
received  from  a  theoretical  point 
source  will  be  ' » 1»96  of  the  illumination 
at  the  centre,  that  is  to  say,  practically 
uniform.  This  conception  of  the  unit 
of  illumination  makes  for  economy  of 
thought. 

[1      is     highly     satisfactory     that     the 

idle.'*   a  definite   physical   quantity 

measurable  to  ■  fraction  of  one  per  cent.. 

has  been  agr 1  upon  by  the  authorities 

in  the  United  3(  franco, and  Great 

Britain,  but  so  long  as  the  Hefner  unit 
is  also  regarded  as  a  unit  of  intensity 

of  illumination  it  is  not  wise  to  086  the 
terms  lumen  and  lux  without  qualifying 
them   as  candle-lumen.    Hefner-lux,  &c. 

The    meter-candle    will    naturally    be 

Used     in     Countries     where     the     metric 

•  :n  is  m  common  us.-,  but   sin 
metre  is  so  nearly  equal  to  the  square 
root  of  in  feet,  one  footn  andle  is  equiva- 
lent to  10*76  metre-candles,  or  for  most 
practical  purposes  to  1"  met  re-cand  • 

The  .(Tort  to  think  of  B  lumen  per 
square  meter  of  the  surface  of  ■  sphere  of 
on.-  meter  radius  is  reduced  by  the  pro- 
posal of  a  unit   to  be  named  '"  Phot 

where      the       1  llll  111!  III!  t  !■  Qfi       lllllieu 

per  square  centimetre.     This  would   be 
bigh   illumination   and    the   "  milh- 


phot,"  or  one-thousandth  of  a  lumen 
per  square  centimetre,  is  of  a  practical 
magnitude,  1*076  milliphots  being  equal 
kndle.  It  does  not  seem 
likely  that  this  will  "  catch  on  ""  in  this 
country. 

The  name  "  exposure "  is  suggested 
in  the  U.S.  report  for  the  product 
of  illumination  by  time.  Prof. 
Blonde!  has  proposed  the  name  ■'  phot- 
ad  "  for  the  unit.  The  ••  bougie- 
metre-second  "  was  adopted  at  the 
I •  •■  i national    P     tog    iphic  I  i 

in    1891,    but    little    has    been 

heard   of   it.      Useful    as    it    might    DC    foi 

photography,  it  seems  a  pity  to  give  it 

a  name  with  so  narrow  an  implication. 
It  might  be  called  ■■  quantity  of  illumina- 
tion.'" I'rof.  Blondel  recommended, 
some  years  ago,  the  "  lumen-hour  "  as 
a  unit  on  which  commercial  con 
for  lighting  should  be  based. 

The  next  term  on  the  list  is  Brigktm 
This  word  is  used  in  two  senses,  emil 
brightness    of    a    source    of    light,    and 
reflective    brightness    of    an    illuminated 
surface.      The     U.S.     definitions     relate 
apparently  only  to  the  former.     "  Bright- 

of  an  element  of  a  I 'in 
from  '/  given  potinon  is  the  luminous 
int.-nsity  per  unit  area  of  the  surface 
projected  on  a  plane  perpendicular  to 
the  line  of  sight,  and  including  only  a 
surface  of  dimensions  negligibly  small 
in   comparison    with    the   d  |    the 

observer.  It  is  measured  in  candles  per 
square  centimetre  of  the  projected  area." 
11  Normal  brightness  of  <ii  <>f  a 

surface  (sometimes  called  sjh  <  ific  Ivm 

intensity)    is    the    ratio    of    the    luminous 

intensity  of  the  element  taken  normally 

to    the    surface    of    the    element,     and     is 

expressed  in  candles  per  square  centi- 
metre.''    I'ei  haps  this  refei  •  tdary 

brightness    of    a     diffusive     reflector.      If 

so.  there  seems to  he  no  oeed  for  restricting 
it  to  the  normal  direction.  Such  reflectors 
are  very  useful  in  other  directions. 

The   pith   of  these   two  definition! 
that    bnghtm  be   expressed   in 

candles  per  square  centimetre.     The 
and  the  equations  which  are  given  in  the 
report,   explain   how  the  definition- 
applied.     Emissive  brightness,  when  not 
expressed    in  per   square    inch. 

has  hitherto  Keen  given  in  candles 
square  millimetre  :  the  brightness  <»f  the 
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crater  of  a  carbon  arc  is  about  160,  and 
of  a  candle  flame  about  0-39  candle  per 
sq.  mm.  This  quantity  is  eclat  intrin- 
seque  in  French,  or  primare  Hellig- 
keit (P.H.)  or  merely  Helligkeit  in 
German.  We  have  a  similar  word, 
"  brilliance,"  but,  like  the  French  word 
clarte,  it  is  not  used  as  a  scientific  term. 
We  have  another  word,  "  luminosity,"  but 
that  has  been  used  by  Abney  and  others 
in  connection  with  the  spectrum. 

Brightness  has  another  and  very  im- 
portant meaning  for  which  the  term 
"  surface  brightness  "  or  "  secondary 
brightness  "  is  sometimes  used ;  the 
German  equivalent  is  "  flacherihelle," 
or  "  sehundcire  Helligkeit  (S.H.).  A 
perfectly  white  unpolished  surface  of 
an  area  of  x  square  feet  receiving  an 
illumination  of  one  foot-candle  becomes 
a  secondary  source  of  illumination  equiva- 
lent to  one  candle  normally,  and  has  a 
hemispherical  candle-power  of  one  half- 
candle,  but  this  reflective  brightness  is 
generally  expressed  and  measured  in  a 
different  way. 

It  is  of  great  practical  importance  that 
"  surface  brightness  "  should  be  recog- 
nised as  a  definite  and  accurately 
measurable  physical  magnitude,  whatever 
name  is  given  to  it.  It  is  a  compound 
quantity  consisting  of  two  factors, 
illumination  and  the  coefficient  of  diffused 
reflection.  Several  practical  instruments 
with  which  industrial  photometry  is 
carried  out  depend  entirely  on  the 
measurement  of  brightness.  Sometimes 
the  object  is  not  to  measure  brightness, 
but  to  measure  illumination.  For  this 
purpose  a  piece  of  white  card  or  un- 
polished celluloid  is  used.  When  this 
receives  an  illumination  of  one  foot- 
candle  and  is  observed  through  the  instru- 
ment, the  brightness  is  found  to  be  equal 
to  the  brightness  of  a  screen  contained 
in  the  instrument  when  one  foot-candle 
is  indicated  on  the  scale.  The  instru- 
ment being  calibrated  by  experiment, 
measurements  of  illumination  may  be 
made  with  it. 

But  this  unit  reading  does  not  corres- 
pond with  the  true  unit  brightness.  The 
card  or  celluloid  reflects  only  about  80 
per  cent,  of  the  light  incident  on  it,  in 
other  words,  its  coefficient  of  diffused 
reflection  is  about  0-8  or  its  albedo  is  0-8. 
If   this   is   measured,    the   coefficient   of 


diffused  reflection  of  other  surfaces 
receiving  the  same  illumination  may  be 
directly  compared.  A  knowledge  of  this 
coefficient  for  different  coloured  paint, 
distemper,  or  wall  paper  is  of  great 
practical  importance.  This  coefficient 
is  the  next  term  defined. 

Coefficient  of  Reflection.  "  The  ratio 
of  the  total  luminous  flux  reflected  by  a 
surface  to  the  total  luminous  flux  incident 
upon  it.  It  is  a  simple  numeric.  The 
reflection  from  a  surface  may  be  regular, 
diffused  or  mixed.  In  perfect  regular 
reflection  all  of  the  flux  is  reflected 
from  the  surface  at  an  angle  of  reflec- 
tion equal  to  the  angle  of  incidence. 
In  perfect  diffused  reflection  the  flux 
is  reflected  from  the  surface  in  all 
directions  in  accordance  with  Lam- 
bert's cosine  law.  In  most  practical 
cases  there  is  a  supposition  of  regular 
and  diffuse  reflection."  This  is  an  ex- 
cellent statement  of  the  matter.  It  is 
analogous  to  transparency  which  is 
regular  or  to  translucency  which  is  diffuse. 
In  measuring  regular  transparency,  such 
as  that  of  neutral  tinted  glass,  it  is 
sufficient  to  place  a  specimen  in  the  path 
of  a  beam  of  light  and  to  observe  the 
effect  upon  the  apparent  candle-power 
of  the  source.  But  attempts  to  measure 
the  absorption  of  ground  glass  and  opal 
glass  in  this  way  have  often  led  to  the 
publication  of  erroneous  results.  The 
light  scattered  over  a  hemisphere  must 
be  taken  into  consideration,  samples 
must  be  measured  at  different  angles,  and 
the  whole  sum  must  be  calculated.  In 
doing  this,  by  any  of  the  well-known 
methods,  such  as  that  of  Kennelly  or 
Russell's  modification  of  Rousseau's 
curve,  the  flux  over  2ir  is  implicit,  but 
we  deal  with  candle-power  all  the  time. 
Dr.  W.  E.  Sumpner  in  his  measurements 
of  diffuse  reflection  and  transmission* 
worked  with  the  flux,  with  the  result  that 
his  paper  can  only  be  read  by  those  who 
have  a  good  working  acquaintance  with 
integral  calculus. 

Since  surface  brightness  consists  of 
the  two  factors,  illumination  and  the  co- 
efficient of  reflection,  and  since  brightness 
can  be  accurately  compared  and  illumina- 
tion  can   be   accurately   measured,    this 

*  Sumpner,  Philosophical  Magazine,  XXXV., 
1893. 
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coefficient  may  be  deduced  without 
measuring  flux  as  Buch,  ami  without  intro- 
ducing the  lumen  into  the  work. 

It  is  desirable  that  a  distinction  should 
be  observed  between  the  coefficient  of 
diffused  reflection  of  a  Bubstance  and  the 
summation  factor  of  repeated  reflection. 
In  both  cases  it  is  desirable  that  the  true 
coefficient  or  factor  should  be  used,  and 
no!  the  arbitrary  one  which  assumes  that 
a  certain  card  is  perfectly  white.  In 
predetermining  the  result  of  a  case  of 
indirect  li'_rlitiii'_r  where  the  lamps  are 
hidden  and  where  a  cove  or  ceiling  becomes 
a  secondary,  and  the  only  source  of  li'_rlit, 
its  value  in  a  direction  normal  to  the 
surface  is  its  true  brightness  divided  by 

■K. 

The  [J.8.  Report  contains  a  number 
of  terms  such  as  Primary  luminous 
Simula  r<l.  Reference  standard,  Working 
lamp,  and  others  which  have  fairly 
self-evident  meanii 

Mean  horizontal  candL  -power  of  a  lamp 
is  defined  as  "the  average  candle-power 
in  the  horizontal  plane  passing  through 
the  luminous  centre  of  the  lamp.  It  is 
assumed  here  that  the  lamp  (or  other 
light  source)  is  mounted  in  the  usual 
maimer,  or.  as  in  the  case  of  an  incan- 
descent lamp,  with  its  axis  of  symmetry 
vertical." 

"Mean  spherical  candle-power  of  a 
lamp  the  average  candle-power  of  a 
lamp  in  all  directions  in  space.  It  is 
equal  to  the  total  luminous  flux  of  the 
lamp  in  lumens  divided  by  1-. 

••  Mean  hemispherical  i zandle- jinwer  of  a 
lamp     (upper    or    lower)    the    average 

candle-power  of  a  lamp  in  the  hemisphere 

considered.  It  is  equal  to  the  luminous 
tlu\  emitted  l»v  the  lamp  in  that  hemis- 
phere divided  by  2ir." 

These  three  definitions  are  of  great 
practical  importance,  and  being  practical, 
the  corollary  aboul  flux,  for  it  is  nothing 
but  corollary,  might  have  been  omitted. 

[n  the  case  of  all  gas  mantles  and  electric 
glow  lamp-,  except   perhaps  those  with 

a   conical    arrangement    of   filaments,    the 

mean  horizontal  candle-power  is  a  definite 
term  and  the  one  which  will  naturally  be 
used  l,v  manufacturers  in  testing  and 
marking,  since  it  is  generally  the  maxi- 
mum.    It    would  be  difficult   to  induce 

them  to  OSS  the  mean  spherical  candle- 
power    as    an    ordinary    description    even 


if  any  good  reason  could  be  found  for 
asking  them  to  do  so.  The  present 
fashion  of  rating  electric  glow  lamps 
in  watts  is  a  step  in  this  direction,  for  the 
watts  mean  nothing  to  the  layman,  but 
if  you  give  him  the  watts  per  candle  you 
must  give  him  horizontal  or  mean  spherical 
candle-. 

In  the  case  of  arc  lamps  the  mean 
horizontal  candle-power  is  practically 
useless,  and  the  choice  lies  between 
spherical  and  hemispherical;  foi  the 
maximum  candle-power  which  used  to  be 
given  in  a  plain,  commonsense  way.  is 
not  likely  to  be  revived.  It  is  not  much 
use  for  theoretical  men  to  dictate  to  arc 
lamp  makers  how  they  shall  describe 
their  goods.  All  that  can  be  done  is 
to  settle  the  definitions,  and  to  invite 
them  to  agree  upon  some  common 
usage. 

It  is  somewhat  characteristic  of 
the    U.S.    Report    that    it    defines   the 

"spherical  reduction  factor  of  a  lamp"' 
the  ratio  of  the  mean  spherical  to 
the  mean  horizontal  candle-power  of 
the  lamp,"  and  sends  the  reader  to  a 
footnote,  which  informs  him  that  in  the 
case  of  a  uniform  point  source  this  factor 
would  be  unity,  which  is  fairly  obvious, 
and  for  a  straight  cylindrical  filament 
obeying  the  cosine  law  it  would  be 
leaving  him  to  work  out  the  value  -785398 
to  as  many  places  as  he  likes  on  his  shirt- 
cuff. 

Symbols.  It  is  generally  assumed  that 
there  is  an  intimate  connection  between 
nomenclature  or  the  drafting  of  defini- 
tions, and  the  symbols  which  are  need 
to  represent  the  terms  and  quantities, 
but  there  is  no  connection.  To  define 
a  term  clearly,  completely,  and  concisely, 
IS    a     matter    of    comprehension    of    the 

meaning,  and  of  logical  expression.  To 
propose  a  symbol  needs  hut  a  superficial 
acquaintance  with  the  term  to  which  it 
is  to  he  applied,  and  logic  interferes  rather 
than  helps,  for  general  rules  in  symbology 

always  fail  as  soon  as  they  an  propounded. 
The  best  way  to  start  on  the  question  of 
symbols  is  to  have  a  good  acquaintance 

with  the  osage  of  the  leading  writers  who 
employ  them,  for  some  use  few  or  none.  1 1  j 
almost     universal    consent,    candle-power 

or  luminous  intensity  is  represented  by 
I.  except  by  Germans,  who  do  their  best 
with  .1.      The  use  of  ry/or  r.p.  is  impossible 
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in  a  mathematical  expression,  but  it  is 
useful  as  a  contraction,  though  it  is  purely 
English. 

The  symbol  I  e ,  the  e  being  used  to 
distinguish  it  from  a  zero,  has  been  sug- 
gested by  Continental  writers  for  mean 
spherical  candle-power,  ID  for  mean 
hemispherical  candle-power  in  the  lower 
hemisphere,  and  I  for  the  upper  hemis- 
phere. The  English  contractions,  MSCP, 
MHSCP,  are  very  useful,  though  they 
cannot  be  used  in  mathematical  work. 
The  symbol  Ih  has  been  suggested  for 
mean  horizontal  candle-power,  and  J-K 
or  H<  for  a  Hefnerkerze,  but  it  is  hoped 
that  the  distinction  between  this  and  the 
candle-power  will  soon  disappear. 

The  symbol  for  illumination  adopted 
by  many  writers  is  E.  A  difference  of 
opinion  arises  about  flux.  The  small 
Greek  <p  has  been  suggested  by  the 
Verband  deutscher  Elektrotechniker  and 
the  Verein  von  Gas  und  Wasserfach- 
mannern,  but  the  International  Electro- 
technical  Commission  in  their  provisional 
rules  recommend  that  small  Greek  letters 
should  be  reserved  for  angles.  Of  such 
letters,  <p,  9,  and  w  are  frequently 
employed  for  that  purpose,  and  the  I.E.C. 
propose  the  capital  <J>  for  magnetic  flux, 
with  the  alternative  of  script  or  san- 
serif or  clarendon  F.  The  U.S. 
Report  suggests  an  ordinary  F  or  "$r, 
and  further  propose  that  in  order  to 
avoid  possibility  of  confusion  with  elec- 
trical symbols,  that  symbols  for  photo- 
metrical  quantities  should  be  derived 
exclusively  from  the  Greek  alphabet, 
allocating  V  for  luminous  intensity 
and  B  for  illumination.  The  I.E.C.  adopt 
the  italic  /  for  electric  current,  it  being 
customary  to  print  mathematics  in  italics. 
The  B  for  illumination  is  a  bad  choice, 
for  there  is  no  difference  between  the 
Greek  and  the  Roman  letter. 

The  nomenclature  of  the  chief  photo- 
metrical  termsis  ripe  for  settlement.  Every 
foreigner  who  can  read  English  should 
know  what  we  mean  by  the  word  illumina- 
tion, and  every  English-speaking  man 
who  can  read  French  and  German  should 
know  what  is  meant  by  eclairment  and 
Beleuchtung.  It  is  first  necessary  that 
these  terms  should  have  a  well-defined 
meaning  and  that  this  should  meet  with 
general  acceptance.  This  is  one  branch 
of   science   in   which    originality   is   not 


wanted;  the  word-coiner  is  too  often  a 
crank  and  a  nuisance.  Photometry  and 
illuminating  engineering  have  not  sprung 
suddenly  on  the  world  like  wireless 
signalling  and  flying.  In  such  work 
the  inventors  must  produce  words  to 
describe  their  discoveries  and  inventions. 
But  we  have  a  literature  of  a  hundred 
years  behind  us.  It  should  be  our  object 
to  record  what  appears  to  be  the  general 
usage  of  the  day  rather  than  to  guide 
the  scientific  literature  of  the  future. 
In  this  paper  the  intention  has  been 
to  make  for  lucidity  and  simplicity, 
without  loss  of  accuracy,  and  thus  to 
render  the  literature  of  the  subject  intel- 
ligible to  a  wider  section  of  the  public. 

Discussion. 

The  President,  in  declaring  the  dis- 
cussion open,  said  that  several  com- 
munications had  been  received  from 
authorities  on  the  Continent  and  in  the 
United  States,  including  Dr.  Louis  Bell, 
Professor  A.  Blondel,  Professor  Dr. 
Bunte,  and  Dr.  Arthur  Schuster,  and 
he  would  call  upon  the  Assistant  Hon. 
Secretary  to  read  these  out  to  the 
meeting.  Messages  had  also  been 
received  from  Mr.  Swinburne  and  Dr.  A. 
Russell,  expressing  their  regret  at  being 
unable  to  be  present,  but  stating  that 
they  were  in  general  agreement  with  the 
views  set  forth  in  the  paper. 

These  communications  were  read  to  the 
meeting  by  the  Assistant  Hon.  Secretary. 

The  President  added  that  in  the 
ensuing  discussion  attention  might  well 
be  concentrated  mainly  on  one  point — 
the  order  in  which  it  was  expedient  to 
settle  the  various  units.  It  was  important 
to  begin  with  those  definitions  which 
ought  to  be  taken  first,  so  that  the  whole 
series  would  be  built  up  on  a  logical 
plan. 

Mr.  C.  C.  Paterson  :  I  wish  to  press 
home  what  Mr.  Trotter  has  merely 
touched  upon  regarding  the  use  of  the 
term  "  candle-power."  The  paper  has 
made  me  realise  more  fully  than  before 
the  double  sense  in  which  the  term 
candle-power  is  so  often  used.  It  is 
used  as  a  conception  of  luminous  intensity 
and  also  to  express  the  numerical  value 
of   a    source    of    light.     In    my    opinion 
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candle-power  should  be  used  simply  to 
express  the  conception,  just  as  in  the 
electrical  analogy  "  current  "  is  used  to 
express  the  conception  of  flowing 
electricity.  Tin-  term  "  candle  "  in  light 
is  equivalent  to  "  amperes  "  in  electricity 
so  that  just  as  we  speak  of  "  a  currenl 
of  10  amperes  "  bo  we  should  speak  of 
"  a  candle-power  of  10  candles.'*  It  is 
very  unfortunate  that  we  cannot  keep 
the  term  ''candle"  as  the  name  of  the 
unit  and  have  an  altogether  different 
word  to  take  the  place  of  candle-power-" 
The  Americans  give  another  expression 
which  I  wish  to  speak  about  later. 

On  the  main  question  of  the  paper, 
with  all  ditlidence  I  am  not  sure  thai  1 
agree  with  .Mr.  Trotter  as  to  the  order  in 
which  be  suggests  thai  we  should  consider 
these  fundamental  conceptions  and  unite 
in  illuminating  engineering.    Mr.  Trotl  sr 

Says  there  is  no  need  to  consider  ""  Mux." 
\\'<      have    ;i    source    of     lighl      and     an 

illumination  ;  lei  us  be  contenl  merely 
with  these  two  phenomena  cause  and 
effect,  and  leave  the  conception  of  flux 
to  those  who  want  to  bother  aboul  it. 
At  first  right  this  sounds  plausible,  but 
I  would  like  to  give  one  or  two  re. 
for  disagreeing  and  for  thinking  that 
Mr.  Trotter  may  be  in  error  in  suggesting 
thai  we  should  do  this.  The  tirst  poinl 
be  urges  is  thai  the  idea  of  tlux  is  an 
obscure  one  to  the  ordinary  individual, 
and  that  he  cannot  understand  it.  I 
do  not  agree.  Even  in  advertisements 
on  hoardings  where  differenl  kinds  of 
lamps  are  being  advertised,  a  source  of 
lighl  is  represented  with  streamers  coming 
our  in  all  directions.  What  are  these 
streamers  intended  to  repi  «en1  bul 
the  tlux  of  lighl  from  the  lighl  source, 
and  if  we  ash  any  non-technical  man 
to  draw  ■  source  of  lighl  be  is  nearly 
certain  to  pu1  in  the  streamers  which  he 
regards  as  the  li'_'ht  coming  from  the 
sourer.  \n  ordinary  individual  speaks  of 
a  lamp  "shedding"  light,  or  be  speaks 
of  opening  shutters  and  letting  in  a 
"flood  of  light."  This  seems  to  me  to 
show  that  the  common  everyday  con- 
ception of  light  is  that  of  a  tlux  and  not 
that  of  illumination. 

The  second   poinl    I   venture   to  put 

forward    is    that    if    we    trv    to    get     OU1 

definitions,    leaving    tlux    in    the    back- 
ground, we  shall  immediately  !»•  oompelled 


to  bring  the  conception  into  our  definitions, 
either  actually  or  by  implication,  and 
it  seems  to  me  that  in  the  paper  Mr. 
Trotter  has  merely  left  out  the  word 
tlux  anil  called  it  illumination.  For 
instance,  in  denning  unit  illumination 
he  speaks  of  it  as  the  illumination  from 
unit  candle-power  "  falling  on  "  a  surface. 
The  conception  of  anything  falling  on  a 
surface,  whether  it  he  illumination  01 
energ] .  i-  the  conception  of  tlux.  and  thus 

Mr.    'hotter   has   himself   had   to   use   the 
eption.     Also    in    his    very    excellent 

book   hi'   has   reproduced   a  diagram  to 

explain  illumination  graphic  ally  and  in 
which  tlux  is  the  fundamental  conception. 
Therefore,  1  really  do  not  think  it  is 
possible  to  gel  nd  of  tlux  as  the  primary 
idea  in  Light. 

In  the  third  place,  if  we  look  at  all 
the  other  branches  of  physios,  1  believe 
I  am  right  in  saying  that  where  radiation 
or  its  equivalent  is  concerned  'here  i- 
none  in  which  the  idea  of  tlux  is  not  the 
fundamental    one.    Take,    for    instance, 

>onnd.    which    is   the    most    closely   allied 
to  light.      If  we  do  as  Mr.  Trotter  su- 
it is  necessary  to  consider  the  sound  which 

travels    through    the    air    as    a    negligible 

quantity  and  something  which  is  not 
fundamental  at  all.  bul  it  seems  to  me 
thai  'he  sound  in  the  air  which  actually 
reache8  a  person  is  the  fundamental 
idea,  and  when  the  science  of  acoustics 
is  developed   1   believe  the  energy  or  its 

equivalent  which  reaches  the  ear  will  be 
the  thing  people  will  want  to  know  aboul 
and  to  measure  and  desire  to  think  of  as 
"'  sound  "  and  not  the  bang  or  the 
commotion    which    produces    it.     Again, 

consider  heat.      The  tlux  of  heat,  whether 

through    a   long   conductor   or   through 

the  air.   is  that    which   people  think  of  as 

beat.  Again,  in  the  case  of  wireless 
telegraphy,  we  have  t<>  think  of  the 
energy  actually   travelling  in   the  ether 

BS  the  '  hmg  which  it  is  desired  to  measure 
and     deal     with,     and     in    electricity     we 

consider   only    the   current    flowing,    oi 

the     watts     existing,     in     any     network. 

and  have  ceased  t«>  think  of  the  battery 
or  generator  producing  it  as  fundamental. 
In  magnetism  it  is  the  tlux  which  con- 
stitutes the  fundamental  idea,  and  in 
electrostatics    it    is    tie    field    (which    is 

equivalent    to    tlux)    which    is    the    fui 
mental  conception,  and  so  with   lighl    I 
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suggest  that  we  ought  to  keep  our 
definitions  on  all  fours  with  our  definitions 
and  conceptions  in  other  branches  of 
science.  Radiated  energy  is  always 
thought  of,  not  as  the  source  which  is 
radiating  it,  but  as  the  "  something " 
which  is  passing  through  the  ether 
towards  us.  Therefore,  I  venture  to 
suggest  that  if  we  adopt  Mr.  Trotter's 
suggestion  we  shall  be  introducing  an 
entirely  new  system  into  scientific 
definitions,  and  we  ought  to  have  some 
very  good  reasons  indeed  before  deciding 
to  do  so. 

We  must  be  careful  not  to  cause  con- 
fusion by  considering  light  as  the  energy 
itself.  It  appears  to  me  that  the  con- 
vention of  luminous  flux  bears  the  same 
relation  to  the  energy  which  produces  it, 
and  which  it  may  be  regarded  as  accom- 
panying, as,  for  instance,  lines  of  magnetic 
flux  bear  to  the  magnetic  phenomenon. 

With  regard  to  the  American  definitions, 
and  the  use  which  the  Americans  have 
made  of  certain  terms,  I  should  like 
to  make  one  or  two  observations.  The 
expression  ''  luminous  intensity  "  is  fixed 
on  as  the  synonym  of  candle-power.  I 
venture  to  think  that  the  use  of  the  word 
"  intensity "  in  this  connection  is  apt 
to  convey  a  wrong  impression.  If  we 
take  two  sources  having  the  same  candle- 
power  but  one  ten  times  greater  in  size 
than  another,  the  ordinary  individual 
would  certainly  say  that  the  small  one 
had  the  greater  luminous  intensity,  but 
according  to  the  definitions  he  would  be 
wrong.  We  want  an  expression  which 
conveys  the  same  idea  as  "  luminous 
capability."  I  think  it  would  be  much 
better  to  avoid  the  use  of  the  word 
intensity  here  and  save  it  up  for  the 
definition  of  illumination.  If  we  were 
to  say  that  the  "  luminous  capability  " 
of  a  source  of  light  is  so  many  candles, 
it  seems  to  me  that  we  at  once  get  the 
wdiole  idea,  i.e.,  it  is  the  capability  of 
producing  a  luminous  effect,  and  that  is 
the  idea  one  wants  to  get.  However. 
I  fear  the  use  of  the  word  capability  is 
not  as  yet  practical. 

Again,  in  the  definitions  of  illumination, 
I  would  suggest  the  use  of  the  term 
"  intensity  of  flux  "  instead  of  "  flux 
density."  This  leaves  out  the  mention 
of  the  word  "  density  "  in  the  definition, 
which  has  a  very  special  meaning  in  other 


branches  of  science,  and  "  intensity " 
allows  of  the  conception  of  a  flux  falling 
on  a  surface  and  again  radiating  from  it. 
I  do  not  think  we  ought  to  think  of 
illumination  as  a  density.  k'  Density  " 
of  flux  in  the  middle  of  a  stream  does 
not  convey  an  incorrect  idea,  but  when 
wTe  speak  of  flux  density  "  over  a  surface  " 
one  has  the  mental  picture  of  something 
which  is  piled  up  on  that  surface,  and 
taken  in  conjunction  with  the  conception 
of  flux  it  gives  the  idea  of  the  accumulation 
of  flux  on  the  surface.  If  on  the  other 
hand  we  speak  of  illumination  as  "  the 
intensity  of  the  flux  incident  on  a  surface  " 
we  are  able  to  think  of  that  flux  not 
accumulating,  but  being  absorbed  or 
reflected  as  rapidly  as  received. 

In  any  case,  when  formulating 
definitions  in  this  way,  I  think  it  is  most 
necessary  in  the  first  place  to  put  down 
the  exact  truth  no  matter  whether  it  is 
complicated,  without  assumptions  and 
without  short  cuts  towards  simplicity. 
When  we  have  all  our  definitions  fixed 
in  this  way,  and  free  from  confusion, 
we  can  then  begin  to  consider  simplifica- 
tion and  shortening  for  the  use  of  the 
every-day  engineer. 

Mr.  Haydn  T.  Harrison  said  he 
thoroughly  agreed  with  Mr.  Trotter's 
views  as  set  out  in  his  paper.  The  first 
thing  ever  worshipped,  he  believed, 
was  the  sun  itself,  and  he  presumed  that 
the  people  wrere  worshipping  the  light 
source  and  not  the  flux.  He  could  not 
help  thinking  that  a  person  to-day,  going 
into  an  artificially-illuminated  room, 
noticed  the  light  source,  but  knew  and 
thought  very  little  about  the  flux. 
There  would  be  a  great  deal  of  difficulty 
in  impressing  the  idea  of  flux  upon  the 
average  man. 

Mr.  Paterson  had  referred  to  illus- 
trations, showing  streamers  or  radial 
lines,  and  maintained  that  these 
represented  flux,  but  he  did  not  agree  with 
this.  The  oldest  pictures  of  the  world 
showed  light  in  this  way,  and  in  his 
opinion  all  that  was  intended  was  to 
give  an  impression  that  the  source  was 
giving  forth  a  strong  light. 

He  congratulated  Mr.  Trotter  upon 
aiming  at  simplicity.  There  was  often 
too  much  complication  in  other  branches 
of  science  and  engineering,  but  illuininat- 
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ing  engineering  was  a  young  Bcience 
and  should  be  kept  free  from  needless 
complexities.  In  engineering  the  term 
"hone-power"  was  still  in  general  use, 
despite  the  fact  that  it  was  no  more 
appropriate  than  the  word  candle-power, 
but  it  still  remained  the  l>a<is  of  all 
engineering  power  calculation,  just  in  t li« • 
.same  wav  as  candle  would  remain  the 
-  of  iUnminatdng  calculations.  There- 
fore he  believed  there  would  be  as  much 
difficulty  in  removing  "  candle-power  "' 
from  this  science  as  there  would  be 
removing "  horse-power  "  from  mechanical 
engineering.  It  was  necessary  to  make 
the   term-    as   simple   a-  to   the 

average  man.  and  be  was  very  glad  that 
Mr.  Trotter  had  put  the  matter  forward 
from  this  point  of  view. 

Mr.  F.  W.  Goodenough,  in  reference  to 
Mi.    Paterson'         -     -:  ion    of    luminous 
capability,  said  that  if  "  Luminous  p  wer  " 
was    used    it    would    be    n< 
common!         •  express  on  of  candle- 

power  than  any  othei  expression.  We 
could  then  say  thai  a  light  bad  a  luminous 
power  of  BO  many  cand 

Mr.  W.  C.  Clinton  Baid  he  was  rather 
inclined  to  agree  with  Mr.  Paterson, 
that  most  people  think  in  terms  of 
luminous   flux  oi   candle-power, 

..•n  yet  we  spend  most  of  our  waking 
hour.-  m  light  derived  by  reflection  from 
extended  Burfai 

The  design  of  commercial  electric 
machinery  of  all  descriptions  a  based  «>n 
a  proper  comprehension  of  the  behaviour 
<»f  magnetic  flux,  to  the  practical  exclusion 
(,f  the  older  method  of  dealing  with 
magnetic  pole  strength.      M  flux 

and    flux    density,  from   being   an 

familiar   only    to   a   few,    have    Incline   of 

necessity    the    commonplace    of    dozens 
of    draw  in1.'    offices,     where      mag 

oaity  would  hardly  ever  be  spoken  of. 
and  in  the  same  wav.  luminous  flux  and 
luminous  flux  density  must  come  to  be 
used  in  the  commercial  Lighting  work  of 
the  future. 

The  notion  of  candle-power  as  a 
■  1  rected  intensity  will,  however,  always 
remain  as  a  valuable  derivative  without 

which     it     would     be     difficult     to     make 

quantitative    comparison-    of    did 

artificial  light  sou- 


Mr.    Edward    Allen    said    the    paper. 
s  very  valuable  contribution  to  the 
literature    of    photometry  ;     and    in    his 
on    demonstrated    once    more    the 
value    of   the    Illuminating    Eng 

As   T  bose   present   were  ay 
there  was  aii  attempt  to  arrive  at  inter- 
national   unity    in    th  -  of    the 
measurement   of  illumination  ;    and  tie- 
British    members    of   the    International 
Committee    would    find    Mr.    Trot! 
paper  a  valuable  help  in  considering  their 
attitude  at  the  coming  Conference.    Just 
lately    some    consideration    had    been 
given    in    the    House    of    Lords    to   the 
abolition    of    a    standard    test    for    the 
illuminating  power  of  gas,  and  he  was 
glad  to  say  that  this  was  being  repli 
by   a   calorific   test.     It    would   still    be 
necessary  for  attention  to  be  given  to 
the     nomenclature     and     d  of 
photometric    magnitudes    and 
dealt   with  by  Mr.  Trotter,  and  in  that 
connection     Hum                  >wer    was    of 
imports] 

Mr.  K.  Edgcumbe  said  he  was  not  sure 

that   they   were  all   quite   char   from  the 

paper  how  far  this         i   rted  change  of 
definitions  would  really  affect  the  "*  man 
in  the  street.'"  who  had  been  bo  much 
spoken  of  by  Mr.   Harrison  and  others, 
and   who   really   was   a    most    import 
factor.     If   those    who    were    trying    to 
sell  lamps  had  '^ot  to  Bpeak  of  a  "solid- 
angular   flux   density"    he   was  afraid   ;t 
was  going  to  be  rather  a  Berioun 
but  if  they  could  still  speak  of  a  Ian  | 
pving  a  Light  of  so  many  candles,  then, 
from  his  point  of  view,  be  was  not 
that  the  change  was  going  to  be  bo  very 
and   it   could,   perhaps,   be   left 
to    the    men    of   Bci<  tee    to    settle    which 
wav     they     would  I  h(  mS4  Ivi  B. 

P<  rsonally  he  would  much  pn  fer  to  I 
with  candle-power,  in  spite  of  Mr. 
I'  •■  rson's  views  as  to  poster  ai I 
At  the  same  tune  he  must  admit  that 
Mr.  Paterson  bad  to  Borne  extent 
converted  him  with  his  analogies  from 
other 

Prof.  J.  T.  Morris:— 

Logically,  I  suppose  that  it  would  be 
wise  to  take  as  the  fundamental  unit  a 
definite  expenditure  of  energy  distril 
throughout     the     visible    spectrum     in 
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accordance  with  a  standard  curve  which 
would  need  to  be  fixed  by  mutual  consent. 

Another  method  might  be  based  upon 
the  "  mechanical  equivalent  of  light." 

But  these,  and  many  others  like  them, 
are  practically  incapable  of  being 
realised — at  any  rate  with  our  present 
state  of  knowledge. 

If,  as  I  am  convinced,  for  the  present 
we  cannot  define  usefully  from  energy 
considerations,  then  I  am  in  complete 
agreement  with  Mr.  Trotter  in  that  it  is 
best  to  take  as  one's  starting  point  candle- 
power,  because  I  believe  it  to  be  best 
understood,  and  also  because  the  approxi- 
mate magnitude  of  one  candle  is  appre- 
ciated by  many  people. 

It  has  the  objection  that  when  the 
candle  is  defined  as  one-tenth  of  the 
Pentane  Standard  that  it  may  be  of  more 
use  for  seeing  purposes  for  some  than  for 
others,  and  it  is  conceivable  that  with  the 
lapse  of  centuries  the  wave-length  range 
of  the  human  eye  might  alter,  so  that  the 
standard  of  light  might  yield  no  visible 
light  at  all !  But  exactly  the  same 
objection  can  be  urged  against  the  energy 
definitions. 

Hence  for  the  present  I  am  convinced 
that  it  is  best  to  start  from  candle-power, 
though  perhaps  as  a  tentative  measure. 

Mr.  W.  J.  A.  Butterfield  said  that 
when  Mr.  Trotter  read  his  paper  he  was 
thoroughly  at  one  with  him,  but  Mr. 
Paterson  had  now  almost  converted  him 
to  his  point  of  view.  When  Mr.  Paterson 
stated  that  candle-power  was  indefinite, 
and  that  it  was  necessary  to  say  a  candle- 
power  of  so  many  candles  to  make  the 
expression  complete,  it  reminded  him 
that  no  use  had  been  made  in  these  defi- 
nitions, or  in  Mr.  Trotter's  paper,  of  the  old 
expression  "  illuminating  power,"  to 
which,  indeed,  there  were  many  objections. 
On  the  other  hand,  however,  there  would 
not  be  tautology  if  one  spoke  of  an  illumin- 
ating power  of  so  many  candles.  Never- 
theless, he  agreed  it  was  an  objectionable 
term,  and  would  ask  whether  the  expres- 
sion "  illuminative  value  "  was  not  a  good 
alternative  to  "  luminous  intensity  "  or 
"  candle-power."  It  was  an  expression 
which  he  believed  originated  with  Dr. 
Vernon  Harcourt,  a  very  clear  thinker 
of  the  old  school,  and  there  was  much  to 
be  said  for  it. 


Mr.  J.  Darch  said  that  he  was  pleased 
to  note  that  Mr.  Trotter's  paper  confirms 
the  correctness  of  a  series  of  definitions 
which  he  had  published  about  two  years 
ago.*  He  thought  that  for  the  practical 
purposes  of  the  ordinary  engineer  such 
definitions  should  be  terse  and  concise. 
He  hoped  that  Mr.  Trotter's  paper  would 
receive  very  careful  study,  because  so 
many  people  engaged  in  the  lighting 
business  misunderstood  the  real  meaning 
of  the  words  they  used.  In  dealing  with 
the  technicalities  of  illumination  it  is 
particularly  desirable  that  people  should 
be  exact  in  their  choice  of  words.  For 
example,  "  Surface  Brightness  "  "  Intrin- 
sic Brilliancy,"  "  Luminosity,"  and 
"  Luminous  Intensity "  each  have  a 
distinct  application  and  should  find  their 
proper  place  in  our  intercourse.  He 
would  also  like  to  emphasise  the  fact 
that  the  term  "  illumination "  refers 
to  the  light  falling  upon  any  surface  ; 
he  had  denned  it  as  "  the  light  falling  upon 
any  surface — the  flux  density — irres- 
pective of  the  absorbing  powers  of  that 
surface."  The  illumination  received  by 
a  surface  was  thus  exactly  the  same, 
whether  it  fell  upon  black  velvet  or  white 
paper,  although  the  result  was  very 
different.  He  thought  that  some  people 
in  speaking  of  these  matters  confused  the 
brightness  of  the  surface  with  the 
illumination  received. 

Mr.  W.  J.  Liberty  said  he  hoped  Mr. 
Trotter  would  give  some  consideration  to 
the  term  suggested  by  Mr.  Paterson — 
"  luminous  capability." 

Mr.  V.  H.  Mackinney  said  that  there 
were  two  distinct  points  of  view  to  be 
taken  with  regard  to  these  definitions. 
From  the  practical  standpoint  he  agreed 
with  Mr.  Trotter.  From  his  experience 
he  was  aware  of  the  difficulty  of  present- 
ing data  in  terms  of  "  flux  of  light  " 
to  the  ordinary  public.  In  this  respect 
he  thought  it  would  be  long  before  the 
term  "  candle-power "  could  be  super- 
seded, and  in  many  respects  this  was  at 
present  the  more  convenient  quantity  to 
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But  from  the  purely  scientific  standpoint 
he  would  side  with  Mr.  Paterson.  He 
was  inclined  to  think  that  flux  was 
>j«  -r  t  ■  - 1-  suited  for  precise  scientific 
definition  than  candle-power,  and  might 
be  the  best  unit  to  start  from. 

Turning  to  another  matter,  he  agreed 
with  Mr.  Trotter  that  ;i  fair  amount 
of  latitude  should  be  left  to  manu- 
facturers in  describing  the  light  yielded 
by  their  goods.  This  had  been  recogi 
by  ;i  Committee  ol  the  German  [Humiliat- 
ing Engineering  Bociety,  who  had  just 
•  rim  report  on  the  Bubject. 
The  Committee  suggested  that  either 
mean  spherical,  mean  lower  hemispherical 

01    mean     horizontal    candles    should     be 

given  ;  hut  that  if  the  mean  spherical 
candle-power  is  Dot  given  the  reduction 
factor,  enabling  this  quantity  to  be 
determined,  should  be  supplied.  They 
further  recommended  that  it  should 
alwavs  be  clearly  stated  which  <>i  the 
above    three    quantities    was    intended; 

for    this    purpose    the   svmhols    I0    I0    Ih 

so  widely  used  abroad  deserved  to  be 
moie  generally  known. 

Sir.  Trotter's  remarks  on  reflecting 
power  ami  absorption  applied  to  Burfa 

lie    would    like    to    point    out    that    the 

reflecting  power  or  absorption  of  globes  and 
Bhades  was  often  determined  by  quite 
different  circumstances  (e.o.,  by  whether 

the  shade   was  a  deep  or  a   shallow  one). 

Before  long  it  would  he  necessary  to 
come  to  a  more  definite  understanding 
how  the  reflecting  power  and  absorption 
of  shades  and  reflectors  should  be 
expressed  and  measured. 

Mr.  Beuttell  agreed  with  .Mr.  Mac- 
kmnev  that  the  lumen  was  a  very  con- 
venient unit  to  deal  with.  He  saw  no 
objection    to    the    notion    of    tlux.    which 

was  a  thing  everybody  was  familial 
with  in  electrical  and  scientific  calcula- 
tions  of   every    land  ;    everybody    was 

familiar  with  tlux  density. 

There  seemed  to  be  a  tendency 
confuse  the  meaning  of  the  words 
"  intensity  "  and  '"  density."  "'  Density  " 
to  his  mind  had  a  perfectly  clear  meaning, 
namely,  it  was  a  quantity  whose 
denominator  was  an  an  "  Intensity  " 
had  no  surh  meaning. 

Biding   as   he   did    with    both    points   of 

view  which  had  l>cn  expressed  during  the 


discussion,  he  did  not  see  that  there  was 
any  suggestion  that  we  should  do  away 
with  either  the  candle  or  the  lumen. 
Ife  would  he  very  sorry  to  do  away  with 
cither,  and  on  this  point  he  agreed  with 
Mr.  Ifackinney  that  candle-power  should 
be  used  for  ordinary  commercial  purposes, 
and  flux  for  technical  purposes.  He 
believed  the  Americans  retained  the 
idea   of  the  foot-candle,  the  lumen,    and 

the    flu.X. 

He  had  been  L'ivinL'  attention  to  a 
matter  lately  which  was  not  likely  to 
simplify  matters,  hut  rather  to  com- 
plicate them  :  and  that  was  that  some 
day  we  might  require  to  measure 
illumination  subjectively  as  well  as 
objectively.      There       was      the      old 

definition  of  light   as  the  stimulus  which 

excited  vision.  Mr.  Paterson,  for 
instance,   had   Bpoken  of  the   tlux. 

the  energy,  or  really  the  li<_dit  en 
from  the  source,  which  meant  that 
there  was  energy  in  'he  form  of  some  kind 
of  flux  which,  when  it  reached  the  eye, 
stimulated  the  nerves  and  excited  vision. 
and  it  was  not  until  we  got  to  that 
point  that  we  had  the  notion  of  li<_dit 

This  brought  us  to  a  consideration  of 
the  term  "  brightness."  There  was  an 
illumination,  the  measure  of  the  tlux. 
or  whatever  it  was  called,  received  on  the 
surface.      Then   we  hail   brightness  as  the 

measure  of  the  luminous  flux  given  off  in 

return  from  that  surface,  following  which 
there  was  another  quantity,  namely,  the 
magnitude  of  the  brig!  lation  as 

judged  by  the  eye.  ami  for  that  mason 

we  might  have  some  day  to  niea.-ure 
illumination  subjectively.  When  w. 
t«>  that  point  we  should  have  to  use  the 
term  "'  suhjective  brightness  "  as  opposed 
to  objective  brightness,  or.  in  other  words, 
the    suhjective    or    physiological    measure 

of  the  light  given  off  from  the  Burfat  i 
opposed    to    the    objective    or    physical 

measure    of    the    li<_dit     received    on    the 

surface.     Otherwise     we     should     have 
brightness  meaning  two  things,  namely, 
the  objective  and  the  suhjective  bright- 
respectively. 

The     President,     referring      to      she 

pamphlet  of  the  American  <  'omn.  ' 

that  he  regardi  d  I  he  half-dozen  paragraphs 

of  the  fii  ■  \a  mere  pn  amble, 

pointed  out  that  BO  soon  a-  they  can 
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definitions  the  first  matter  which  they 
defined  was  a  concrete  thing — the  candle. 
Essentially,  therefore,  they  agreed  with 
Mr.  Trotter  in  defining  the  concrete  unit 
first.  Referring  to  the  discussion  as  to 
the  meaning  of  the  words  "  intensity  "  and 
"  density,"  he  agreed  with  Mr.  Beutell 
that  "  intensity  "  conveyed  to  the  ordinary 
mind  an  idea  different  from  that  of 
"  density."  Supposing,  for  example,  that 
there  were  a  lamp  hung  up  opposite  a 
wall,  it  would  throw  a  patch  of  light 
which  was  not  uniform,  all  over,  but  was 
more  concentrated  towards  the  middle, 
and  less  bright  towards  the  distant  parts. 
Would  not  the  ordinary  person  say  that 
the  illumination  was  more  intense  in  the 
middle  ?  But  the  ordinary  man  would 
not  think  of  that  as  "  density."  He  did 
not  believe  anybody  would  think  of  the 
light  as  being  more  "  dense  "  at  a  par- 
ticular place  than  at  another.  The  word 
"  intensity  "  should  not  be  used  except 
as  expressing  a  kind  of  relative  value. 

There  were  some  expressions  in  the 
paper,  taken  from  the  American  report, 
which  might  be  made  clearer.  It  was 
stated  that  "  a  uniform  source  of  one 
candle  emits  iir  lumens."  But  what  was 
meant  by  "  uniform  "  ?  He,  the  speaker, 
supposed  that  it  meant  a  sort  of  imaginary 
candle  which  was  of  one  candle-power 
when  looked  at  from  every  aspect — from 
the  top  or  the  bottom,  or  right  or  left ; 
but  such  a  candle  had  never  existed  any- 
where. But  the  term  "  uniform  source  " 
might  mean  quite  a  different  thing, 
namely,  the  British  standard  sperm 
candle,  burning  uniformly  120  grains  per 
hour.  Clearly  the  word  "  uniform " 
needed  better  definition.  If  the  intention 
was  that  people  reading  this  statement 
were  to  understand  that  it  was  uniformly 
of  one  candle-power  from  whatever 
aspect,  then  it  should  be  so  expressed. 
He  had  been  trying  to  realise  how  much 
a  lumen  was,  and  had  deduced  from  the 
American  definition  that  one  lumen  was 
I/Iff  of  the  whole  light  emitted  from  a 
spherically  uniform,  source  of  light  giving 
one  candle  in  every  direction.  He  did  not 
see  how  to  arrive  at  any  shorter  definition 
if  it  was  to  be  exact.  If,  however,  on  the 
assumption  that  the  lumen  was  a  heaven- 
sent unit,  they  then  were  to  proceed  to 
define  "  one  candle,"  the  definition  would 
run  as  follows  : — "  One  candle  of  uniform 


light  is  a  source  which  emits  in 
lumens  "  ;  or  it  might  be  expressed  as 
follows  : — "  A  source  which  emits  one 
lumen  per  sterean  in  any  direction  is  of 
a  power  of  one  candle  in  that  direction." 
Supposing  one  went  to  a  clever  optician, 
or,  let  us  say,  super-optician,  and  asked 
to  be  supplied  with  one  lumen,  what 
would  the  optician  have  to  do  to  fulfil 
the  order  ?  He  would  have  to  provide 
a  pyramid  or  cone,  a  thing  looking  like  a 
gramophone  mouthpiece,  constructed  to 
enclose  a  solid  angle  of  one  sterean,  and 
then  at  the  apex  he  would  have  to  put  a 
source  which  would  emit  exactly  one 
candle-power  into  that  conical  shade. 
Then  we  should  get  one  candle  per 
sterean,  and  he  supposed  that  would  be 
the  "  one  lumen  "  desired.  It  ought  to 
be  ;  but  he  was  not  quite  sure  it  would 
be.  He  would  like  to  put  this  question 
to  the  audience  :  Supposing  one  had  a 
10-lumen  lamp,  how  many  candle-power 
was  it  ?  He  would  leave  the  members  to 
think  the  answer  out  for  themselves  ; 
and  they  would  find  that  the  problem 
was  indeterminate.  We  were,  in  fact, 
not  habituated  to  think  of  light  in  that 
way,  and  it  would  take  a  very  great  deal 
of  practice  to  change  our  language, 
because  we  should  also  have  to  change 
our  mode  of  thought.  It  was  because  of 
this  that  Mr.  Trotter,  and  the  American 
Committee  itself,  were  amply  justified  in 
starting  from  the  candle  as  the  unit  of 
luminous  intensity  as  determined  by  the 
national  laboratories  of  England,  France, 
Germany,  and  the  United  States. 

Lastly,  there  had  been  some  discussion 
about  the  difficult  term  "  emissive  bright- 
ness," or  "  illuminative  value."  For  his 
own  part  he  would  much  prefer  the  word 
"  luminosity."  The  circumstance  that 
Sir  William  Abney  had  used  that  term  in 
a  specific  way  about  the  brightness  of 
different  parts  of  the  spectrum  should 
not  prevent  anyone  from  using  it  in  a 
more  general  sense.  The  only  other 
possible  rival  term  was  "  lucidity,"  which 
was  scarcely  available. 

Dr.  Arthur  Schuster  (Secretary  of  the 
Royal  Society)  (communicated)  : — 

I  am  sorry  not  to  be  able  to  be  present 
at  the  meeting  of  the  "  Illuminating 
Engineering  Society,"  but  should  like  to 
express  my  entire  concurrence  with  the 
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general  principles  which  Mr.  Trotter  has 
embodied  in  his  paper.  The  difficulties 
which  are  met  in  defining  clearly  terms  in 
any  subject  are  aggravated  by  the  fact 
that  the  need  for  accurate  defin 
generally  arises  only  when  the  Bubject 
has  reached  a  certain  importance.  In  the 
meantime,  a  loose  kind  of  nomenclature 
has  been  adopted,  and  the  choice  often 
lies  between  altering  the  meaning  of  words 
already  in  use  or  introducing  an  altogether 
new  set  of  terms.  I  think  it  is  a  good 
principle  not  to  define  t<><>  closely  words 
which  an-  in  common  use.  unless  the 
question  of  measuremenl  comes  in.  The 
word  ""  light,"  for  instance,  has  several 
distinct  meanings,  and  it  would  !>«'  a  pity 
to  confine  it  to  one  of  them  only,  even 
if  it  were  aol  altogether  impracticable. 
I  do  not  think  thai  there  are  enough  won  Is 
in  all  the  languages  of  Europe,  with  the 
addition  of  Latin  and  Greek,  if  ea<  1:  word 
is  to  be  used  in  one  definite  sense  only. 

Strict  definitions  are  necessary  in  all 
conceptions  which  are  to  be  reduced  to 
measuremenl  ;  they  are  to  he  avoided 
where  they  only  aim  at  substituting  an 
uncommon  word  for  a  common 
Take,  for  instance,  the  first  definition 
quoted  in  the  paper  : 

"Luminous  flux  is  radiant  power 
evaluated  according  to  its  capacity  to 
produce  I  he  sensation  of  light." 

The  reader  is  here  supposed  to  lie  ignorant 

of  the  meaning  of  "  luminous  flux,"  hut  t-> 
have  an  accurate  conception  of  "  radiant 
power."    This  does  not  seem  to  me  to  he 

helpful. 

I  agree  further  with  the  author"-  treat- 
ment of  ••  candle-power,"  and  l  can  see 
no  objection  to  'he  use  of  the  word 
"'  candle  "  as  a  unit.  The  only  objeel 
of  language  is  »..  make  our  meaning  clear 
to  others,  and  on  e  a  term  is  properly  un- 
dei  stood  m  a  defin  I  I  is  mm  n 

enter  into  an  etymological  inquiry 
whether  the  word  is  really  an  appropriate 
one.  |  should  meet  Professoi  Blondel's 
objection  by  saying  thai  if  a  greal  many 
stoves  gave  out  approximately  the  same 

amount  of  heat .  and  if  t  he  word  had  COme 

into  common  use  to  express  even  roughly 
a  certain  amount  of  heat-giving  power, 

I     should     see     ||n     <  il  iject  i.  HI     to     U-IIlL' 

word   "international  stove"  as  a  unit. 

It   i-  all  a  question  of  policy  whether  it   is 


better  to  invent  new  words  or  to  alter  the 
meaning  of  existing  ones.  In  the  use  of 
"  light  "  we  want  to  retain  a  word  which 
has  a  physiological,  a  physical,  and  a 
technical  meaning,  and  its  useissocommon 
that  a  strict  definition  confining  its 
meaning  would  have  no  chance  of  being 
adopted.  In  the  use  .,f  "  candle  "  there 
can  he  no  confusion,  and  it  is  a  short  and 
convenient    word. 

I  am  not  sufficiently  familiar  with  the 
technical  point  of  view  ^<<  enter  fully  into 
the  various  questions  dealt  with  by  the 
author,  hut  his  authority  in  these  matters 
should  carry  weight. 

I    am    interested    in    the   question   of 

svnd.ols.  hut   it  Beems  t<.  me  to  )<>■  a  • 

difficult   one.  and  cann<  '  '       Med   very 

shortly.  I  must  confine  myself  therefore 
to  expressing  the  hope  that   the   use   of 

initials    may    be    restricted    as    much    as 

possible.     I    cannot     Bee,     for    instant  e 

[not  e. ■_'.).  why  we  should  not  always  write 

"candle-power''  in  full  instead  of  cjp.,  and 

I  do  no1  think  1  have  ever  written  K.M.F. 
for  electromotive  force.  Those  who  con- 
stantly have  one  subject  in  their  minds 
30metime8  forget  that  what  is  self-evident 
to  them  is  not  always  intelligible  to  others. 
Abbreviation  by  initials  is  rapidly  becom- 
ing "lie  of  the  most  irritating  incidents 

of    life. 

Dr.  Louis  Bell  (Boston)  [communi- 
cated) : — 

I  have  read  t  he  paper  with  greal  intei  • 

I  must  own  that  I  have  considerable 
sympathy  with  Mr.  Trotter's  criticism 
of  the  highly  scientific,  but,  in  my  personal 
opinion,  unnecessarily  intricate  Bystem 
of  nomenclature  proposed  by  our  American 

committees,  on  some  of  which   1   had  the 

pleasure  of  serving.     My  own  feeling, 
freely  expressed  to  my  colleagues,  is  that, 

while    tie-    propositions    viewed    a    decade 

or  two  hence  will  perhaps  seem  both 
d  and  far-sighted,  they  need  greal 
simplification  before  they  can  be  adopted 
for  the  everyday  work  of  illuminating 
engineering.  I  do  not  believe  in  adopting 
a  new  unit  or  a  new  symbol  until  it  becomes 
vitally  necessary  to  a  common  understand- 
:  t he  Bubject.  I  do  not  think  that 
a  new  nomenclature  should  he  promul- 
gated merely  because  a  lecturer  is  la  v 
with   his  chalk   and    wants  a   new   BVmbol 
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to  save  himself  five  minutes  per  year 
at  the  expense  of  his  hearers  and  the 
public  at  large. 

I  have,  however,  little  doubt  that  the 
present  propositions  will,  as  a  matter 
of  practice,  settle  down  into  some  reason- 
ably simplified  form,  although  many  of 
the  items  may  go  to  swell  the  curious 
historical  collection  of  unused  and  im- 
practicable units  laid  away  in  the  archives 
of  various  learned  Proceedings.  I  think, 
however,  that  it  is  an  excellent  thing  to 
have  made  a  conscientious  attempt  to 
bring  the  nomenclature  of  illumination 
into  line  with  general  scientific  nomen- 
clature, even  although  for  practical 
purposes  much  of  it  may  be  laid  aside. 

Perhaps  I  can  clear  up  Mr.  Trotter's 
difficulties  at  one  point,  that  of  the  double 
definition  of  brightness,  which  was  the 
subject  of  long  debate  in  the  Committee. 
The  two  definitions  are  not  quite  what 
Mr.  Trotter  indicates.  "  Brightness " 
is  used  to  denote  the  luminous  intensity 
of  the  projected  area  of  the  surface 
considered,  taken  just  as  one  finds  it 
from  the  position  of  observation. 
"  Normal  brightness  "  is  the  correspond- 
ing intensity  normal  to  the  element  of 
the  surface  considered.  The  first 
definition  is  the  only  one  ordinarily  used 
in  specifying  the  intrinsic  brilliancy  of 
a  source. as  seen.  The  second  definition 
is  the  theoretical  intrinsic  brilliancy 
considering  the  normal  surface  only 
and  has,  I  think,  very  little  practical 
bearing  in  ordinary  usage. 

Perhaps  this  is  sufficient  comment 
on  the  matter  from  my  view-point. 
As  you  will  see,  I  think  our  Committee 
report  is  a  workmanlike  and  scientific 
job  which  has  been  somewhat  overdone 
as  to  details.  It  is,  nevertheless,  a  good 
thing  to  have  on  record  to  correct  the 
loose  terminology,  now  altogether  too 
common. 

Professor  A.  Blondel  (Paris)  (communi- 
cated)  : — 

I  have  read  Mr.  Trotter's  paper  with 
the  greatest  interest,  and  I  appreciate 
verv  much  the  courteous  reference  which 
he  has  been  kind  enough  to  make  to 
mv  work  on  the  photometric  units  and 
symbols. 


As  the  author  of  the  report  of  1896*  and 
as  a  collaborator  in  the  work  of  the 
Commission  of  the  American  Illuminating 
Engineering  Society,  I  hardly  feel  myself 
in  a  sufficiently  impartial  position  to 
discuss  this  paper  in  great  detail. 

Moreover,  my  long -established,  intimate 
and  friendly  relations  with  Mr.  Trotter 
render  it  hard  for  me  to  assume  the 
position  of  a  practical  critic  in  dealing 
with  those  points  on  which  we  differ. 
But  I  may  remark  that  he  seems  to  be 
committed  to  a  conservative  outlook 
which  is  somewhat  in  contrast  to  that 
adopted  by  the  American  Society  and 
by  other  societies  in  foreign  countries. 
I  may  perhaps  mention  that  the  views 
of  the  American  Society  have  been 
officially  accepted  by  the  Societe  Francaise 
de  Physique,  and  the  report  recently 
published  by  the  Societe  des  Electriciens 
makes  use  of  these  suggestions,  with  some 
slight  modifications  in  detail. 

The  American  Society,  in  whose  work 
I  have  taken  part,  aims  at  establishing 
a  system  of  photometric  units  and  symbols 
which  should  be  :  (1)  Scientific,  that 
is  to  say,  in  direct  and  intimate  relations 
with  other  branches  of  physics  and 
carried  to  the  same  degree  of  scientific 
precision  ;  (2)  International,  that  is  to 
say,  containing  terms  capable  of  being 
adopted  for  all  countries. 

It  is  for  these  reasons  that  it  has  been 
found  impossible  to  adopt  the  word 
"  candle-power,"  which,  although  made 
venerable  by  years  of  usage  in  England, 
is  completely  unknown  in  other  Anglo- 
Saxon  countries.  For  the  rest  the  photo- 
metric system  should  be  framed  to  meet 
the  requirements  of  science,  and  not  to 
comply  with  the  old-fashioned  practices 
dating  from  the  early  days  of  public 
lighting,  nor  to  meet  the  views  of  those 
who,  as  Mr.  Trotter  says.  "  know  little  or 
nothing  about  angles  and  flux."  On  the 
contrary,  the  system  should  be  in  advance 


*  These  suggestions  are  really  based  on  a 
rational  system  of  units  which  J  brought  for- 
ward for  adoption  at  the  International 
Electrical  Congress  at  Geneva  in  1896,  but  our 
friends  in  America  have  embodied  in  them  some 
impressions  which  lead  to  greater  scientific 
precision.  For  example,  they  have  substituted 
a  centimetre  for  a  metre  in  order  to  bring  the 
definitions  in  line  with  the  C.G.S.  system. 
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of  its  time.  It  should  provide  engineers 
with  scientific  ideas  of  illumination 
and  conceptions  in  harmony  with  the 
progress  of  other  branches  of  physics. 
I*  -  for  these  reasons  that  it  is  necessary 
to  define  luminous  flux  (a  special  form  of 
energy)  before  proceeding  to  define  the 
source  <>f  light.  Moreover,  the  definition 
of  a  luminous  source  is  not  rigid  except 
when  the  source  in  question  ia  a  point. 
Mr.  Trotter,  who  has  doubtless  read  the 
first  section  of  the  Geneva  report,  will 
have  noted  the  remark  that  light  was 
created  before  the  stars  :  similarly,  it  is 
right  that  we  should  consider  the  flux 
of  light  before  the  source  of  it. 

The  conception  of  a  flux  is  bo  convenient 
in  practical  lighting  problems,  both  as 
regards  interior  and  public  lighting,  that 
people  have  com.'  to  make  con-taut 
ase  of  it,  and  in  fact  can  hardly  avoid 
doing  mple   Treaties  on 

Illumination,  by  Dr.  L.  Bloch).  And 
how  is   it    possible  to  define  illumination 

in  a  scientific  manner  without  recourse 

to  t  his  quant  it  v  '. 

Moreover,  by  adopting  this  scientific 
conception  one  finds  that  it  is  not 
necessary  to  draw  a  distinction  betr«  sen 
primary  and  secondary  brightness.  If 
we  observe  in  succession  the  sun  and  the 
moon  we  realise  thai  both  act  as  sources 
of  Light.  Why.  therefore,  assign  to  the 
sun  primary  brightness  and  to  the  moon 
secondary    brightness    (I     may    remark 

that    in    France  the  word  6ckU  has  now  a 

differenl  significance,  and  brightnec 
usually  expressed  by  using  the  word 
briUana  i.  I  have  also  shown  previously 
in  the  course  of  a  more  complete  discussion 
that  the  conception  <>f  secondary  l>ri'_dit- 
d  introduces  inconvenient  ami  usi 
complications,  and  ia  quite  unjustifiable. 
Sere,  I  think.  I  shall  find  myself  in 
agreement  with  Mr.  Trotter. 

But  it  ii  necessary  to  distinguish 
between  the  brightness  in  a  direction 
perpendicular  to  the  surface  and  the 
oblique  dire  cl  ions,  for  there 
are  few  bodies  which  follow  Laml 
law  exacth . 

K  oally,  I  wish  to  all  crit  icism 

of  detail  for  a  moment  and  to  express  my 

enjoyment    of    the    wry    COmpetenl    and 

ingenious  treatment  of  this  subject  which 
one    has   learnt    t ■  ■    a  with    Mr. 

Trotter.     I  have  read  the  paper  with  the 


keenest  interest  and  appreciation,  and  I 
hope  that  after  a  time  that  he  will  convert 
himself  to  the  propositions  referred  to. 
which  are  required  to  satisfy  the  require- 
ments ()f  scientists  throughout  the  world. 

Professor  Dr.  H.  Bunte  (Kaklsruhk), 
[communu  att  </)  : — 

Mr.  Trotter  has  found  in  the  prop<  - 
of  the  American  Qluminating  Engineering 
ty  an  excellent  opportunity  of 
raising  discussion  on  this  important 
subject.  He  weighs  in  the  balance 
the  practical  and  theoretical  t'the 

subject  and  finds  himself  on  the  side  of 
the  former. 

I'  is  known  that  the  American  propo 
are  in    agreement    with    the    conclusions 
of  the   Internationa     Elect  rical  <  !ong 
held  in  Geneva  in    1896  (associated  with 
the  work  of  Professor  A.  Blondel),  that 
the    Flux    of    Light    should    he    regarded 

he    fundamental    quant ity   and   the 
candle-power    and    Illumination    di  i 
therefrom. 

Mr.  Trotter  expressly  recognises  that 
there  is  nothing  to  be  said  against  the 
American  proposals  on  the  ground  of 
logic  and  precision,  but  he  conl 
their  practical  value,  and  endeavours 
to  show  that  the  Oandle-powex 
scientifically  desirable,  and  from  a 
practical  standpoint  it  is  decidedly 
preferable  a-  the  fundamental  quantity. 

I  appreciate  fully  the  practical  stand- 
point "f  Mr.  Trotter,  and  I  agree  with  him 

that  light  should  not  he  defined  as  a 
purely  subjective  phenomenon.  As  a 
matter  of  fact  light-rays  constitute 
radiant  energy  and  follow  all  the  lam 

which  such   radiation   is   governed.      I'     - 

only  the  physiological  effect  of  the 
sensation    of    light    that    is    subject 

and  f!n-  should  he  made  quite  clear. 

On  the  other  hand  I  do  not  agree  with 
Mr.  Trotter  when  be  take-  exception 
to  the  Blonde]  system,  as  embodied  in 
the  American  proposals.  For  our  object 
here  is  to  lay  the  foundations  for  inter- 
national agreemenl  on  a  purely  scientific 
subject,    and    to    bring   aboul    clearness 

in  the  technical  e.\pre»ioiis  involved,  so 

that   they  may   be   intelligible  alike   to 

tific  men  and  to  t ;  jed    n  the 

industry.     In  -     the  imprec 

of  the  layman  ami  the  convenient 
11  practical    men  "    occupy    a    secondary 
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position.  Yet  no  special  difficulty  would 
be  experienced  by  tbem  as  a  result  of 
the  proposed  understanding.  For  their 
methods  of  measurement  will  remain 
the  same  as  before.  To  understand 
the  new  method  of  presenting  the  photo- 
metric quantities  is  by  no  means  such  a 
difficult  process  as  Mr.  Trotter  seems  to 
think  (as  I  can  testify  after  teaching 
these  subjects  for  years). 

A  fact  that  will  hardly  be  disputed  is 
that  the  use  of  the  Flux  of  Light  cannot 
be  avoided  in  the  scientific  treatment 
of  photometry.  If  we  assume  the  Flux 
of  Light,  the  conception  of  Intensity 
of  Light  follows  quite  naturally.  This 
conception  of  Intensity  of  Light  is  thus 
somewhat  different  from  that  which 
the  practical  man  designates  as  "  candle- 
power  "  ;  but  the  definition  gives  in 
my  opinion  the  only  means  of  bringing  the 
photometric  quantities  into  relation  with 
one  another  on  a  satisfactory  basis. 

I  am  therefore  in  complete  accord 
with  the  Blondel  system  as  the  basis  of 
international  agreement  and  as  embodied 
in  the  American  proposals,  which  are 
in  substantial  agreement  with  those 
prevailing  for  a  long  time  in  Germany. 
The  only  distinction  is  that  here  the 
metre  is  adopted  as  the  unit  of  length 
and  the  hour  as  the  unit  of  time.  There 
are  also  several  expressions  which  were 
formerly  used,  but  have  now  become 
obsolete  in  practical  photometry,  or  have 
been  invested  with  a  more  specialised 
meaning.  Among  these  may  be  men- 
tioned the  word  "  Leuchtkraft,"  and  also 
the  word  "  Helligkeit,"  which  is  now 
only  applied  to  the  retinal  image  in  the 
eye. 

Mr.  J.  S.  Dow  (communicated)  : — 
Mr.  Trotter's  paper  illustrates  the  old 
difficulty  of  compromising  between 
theoretical  excellence  and  practical  con- 
venience. Any  steps  affecting  everyday 
photometry  and  illuminating  engineering 
must  take  place  gradually.  There  are 
methods  which,  although  scientifically  not 
rigidly  correct,  are  so  convenient  that 
they  will  not  readily  be  displaced. 

A  case  in  point  is  the  secondary  system 
of  defining  surface-brightness.  I  have 
always  considered  this  a  very  convenient 
method,  and  have  frequently  expressed 
the  brightness  of  walls  and  ceilings   and 


the  sky  in  foot-candles.  In  daylight 
work,  where  one  is  constantly  relating 
indoor  illumination  to  sky-brightness, 
it  is  particularly  useful.  For  example, 
if  the  sky-bri<ihtness  is  expressed  in 
foot-candles,  it  is  equal  to  the 
"  unrestricted  daylight  illumination  "  on 
a  horizontal  surface  receiving  light  from 
the  entire  hemisphere.  Therefore,  if 
we  measure  the  illumination  on  a  school 
desk  and  then  the  sky-brightness  (both 
in  foot-candles),  the  ratio  between  them 
gives  us  at  once  the  desired  "  daylight 
ratio  "  for  the  room.  This  method  has 
been  widely  used  in  researches  on  school 
planning  in  Germany,  and  it  would  not 
be  convenient  to  drop  it  completely. 
Yet  I  recognise  that  from  the  scientific 
standpoint  there  are  elements  of  unsound- 
ness in  this  method  of  defining  surface 
brightness,  and  it  might  justifiably  be 
omitted  from  international  nomenclature, 
even  though  for  a  time  it  would  still 
be  used  for  certain  classes  of  work. 

Mr.  W.  R.  Cooper  (communicated)  : — 
I  should  like  to  support  Mr.  Trotter's 
views  on  the  general  grounds  that, 
unless  there  are  strong  reasons  to  the 
contrary,  units  should  be  chosen  so  that 
they  are  simple  and  self-explanatory. 
Otherwise  they  do  not  readily  come  into 
use.  The  term  "  candle-power  "  has  been 
in  use  for  years  and  people  are  familiar 
with  it.  Similarly,  the  term  "  foot- 
candle  "  for  illumination  is  one  that  is 
both  easily  grasped  and  of  which  a 
quantitative  idea  is  easily  formed.  On 
the  other  hand,  the  term  "  lumen  "  is  not 
so  easily  grasped,  and  a  working  know- 
ledge of  it  is  not  so  easily  gained.  Such 
units,  therefore,  will  be  avoided  by  most 
of  those  who  handle  problems  of  illumina- 
tion. 

Mr.  J.  W.  T.  Walsh  (communicated)  : — 
It  seems  to  me  that  during  the  course  of 
the  discussion  which  followed  upon 
Mr.  Trotter's  valuable  paper,  as  well 
as  in  the  paper  itself,  the  physiological 
nature  of  light  as  its  fundamental  property 
did  not  receive  quite  the  degree  of  atten- 
tion it  deserved.  In  fact,  a  tacit,  if  not 
wilful,  disregard  of  this,  the  great  factor 
distinguishing  photometry  from  all  purely 
physical  sciences,  led  several  speakers 
into  a  somewhat  false  position.     Thus,  at 
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least  one  speaker  supported  his  argu- 
ments by  an  appeal  to  the  analogy  of  the 
purely  physical  sciences  of  electricity  and 
magnetism.  Surely  it  is  clear  that  in  such 
cases  as  these  all  measurements  are 
ultimately  made  by  purely  mechanical 
means,  whereas  in  light  such  methods 
are  and  must  ever  remain  impossible 
except  as  matters  of  convention,  f<>r  in 
the  case  of  light  the  ultimate  measure- 
ment    must     always   depend    upon   the 

In  such  a  case  it  appears  that  Borne 
convention  such  as  the  following  must 
ultimately  be  adopted.  Let  it  first  be 
conceded  thai  all  normal  eves  are  suffi- 
ciently alike  in  their  behaviour  to  cause 
no  serious  difficulty  in  practical  measure- 
ments, and  then,  acting  <m  this  assump- 
tion, a  standard  instrument  such,  for 
instance,  as  a  perfected  form  of  the  photo- 


electric cell  and  filter  system  of  Dr.  Voege 
may  be  designed  (and  so  specified  a 
be  readily  and  accurately  reproducible) 
to  behave  approximately  as  the  average 
normal  eye.  Once  this  conventional 
secondary  standard  has  been  universally 

agr 1  upon,  the  ultimate  measurement 

-  to  be  physiological  and  becomes 
physical.  In  consequence  the  treatment 
nf  light  measured  in  this  manner  may 
proceed  on  lines  exactly  analogous  to 
those  used  in  other  physical  sciences. 
Thus  instead  of  taking,  as  at  pre 
the  Bource  as  the  ultimate  unit  in  photo- 
metry, illumination  will  naturally  take  its 
place.  beim_r.  in  the  case  of  the  photo- 
electric cell  instanced  above,  defined 
that  illumination  which  produces  a 
given  current  in  the  standard  cell.  From 
this  all  the  other  units  may  l>e  readily 
derived. 


[We  have  also  received  letters  from  Prop.  A.  E.  Ki  nm  i.i.v  (Harvard  University, 
r. s.a.i.    Pbov.    Da.   J.   Teiuiimu.li.eb  (Karlsruhe),  and   Mb.    M.    Lugkiesb   (Nela 
rch  Lab<  iratory,  Cleveland,  U.S.A.),  mentioning  their  intention  of  taking  part  in 
t he  discussi m  later  on. 

Among  other-  who  have  written  expressing  their  interest  in  the  paper  we  may 
mention   Db.   A.  < '.   Hukphbeys  (President    of  the  Stevens  Institute  of  Technology, 
U.8  \.i.    I)if.    E.    P.    Hyde  (Nela    Research    Laboratory,  U.S.A.).  Im.  Hmmin  n  and 
Db    E.  Lmiiiniuai.  of  the  Reiohsanstalt,  Charlottenburg),  Mb.   P.  S.  Mtllab 
York  .  and  810.  M.  Bohm  (Milan).     Ed.] 


Mr.    A.    P.    Trotter  :     Prof.     Blonde! 
referred    to    the    Report    which    be 
presented  to  the  International  Cong 

•  aeva  in  1896,  and  I  have  turned  to 
the  copy  which  he  sent  me  with  his 
compliments  eighteen  years  ago.     In  <\\<- 

cussing  this  matter  he  wrote  ;  •■  Tl uly 

question  which  arises  and  "f  which  the 
interest  is  purely  philosophical  is  to  know- 
in  which  order  we  should   link  the  defini- 

of    these    different     magnitudes, 

that  which  one  should  he  taken 

as  the  primary  magnitude."  Philosophy 
i-  indispensable  in  connection  with  the 

foundations     of     pure  it     is     of 

doubtful  use  and  sometimes  di-<  oncerting 

when   mixed    with   applied   science,   and    it 

i>  altogether  out  of  place  when  dragged 
into  technology  and  engineering.  But 
h  thoughl  remains  elegantly  philo- 
sophical where  English  ideas  are  crudely 
empirical.  To  an  engineei  these  Dice 
distinctions  of  order  are  like  disquisitions 


on  cause  and  effect,  and  remind  one  of 
the  theorem  that  a  hen  is  the  method 
adopted  by  an  egg  for  producing  another 
egg. 

I  have  had  grave  qualms  of  conscience 
in  advocating  a  point  of  view  which 
might  be  held  to  be  unscientific.  The 
object  of  the  present  discussion  is  to 
arrive    at     the    most     useful    photometric 

quantities  and  to  define  them.     Useful- 
uess  in  this  case  is  not  antagonisti 
scientific  precision. 

We  have  Bystems  of  measurement 
which  include  the  imperceptible  dyne 
and  the  tinv  erg  ;  the  electrostatic  units 
of  the  lecture  room  and  the  electro- 
magnetic units  of  the  laboratory,  in  which 

we    define    electric   current    as    I.   M   T 
But     when    we    get     to    work    we    use    an 

ampere  which  is  1  10,  and  the  volt 
which  is  10*  of  tl  inits,  ami  we 

drop  the  centimetre  and  use  the  milli 
metre  or  metre. 
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The  Geneva  report  contains  two  tables, 
one  of  magnitudes  (denominations  des 
grandeurs)  and  the  other  of  units.  The 
first  is  in  the  following  order.  Quantite 
de  la  lumiere  ;  Flux  lumineux  ;  Eclaire- 
ment ;  Intensite  ou  puissance  lumin- 
euse ;  Eclat  (intrinseque)  ;  Rayonne- 
ment  ou  eclairement  intrinseque.  The 
units  in  the  second  are  arranged  thus  : 
Intensite  ;  Flux  ;  Eclairement,  Rayonne- 
ment ;  Eclat ;  Quantite  de  la  lumiere. 
Prof.  Blondel's  further  experience  has 
led  him  to  modify  the  first,  and  to  produce 
the  U.S.  table.  I  wish  slightly  to  modify 
the  second  and  to  suggest  the  following, 
and  see  no  reason  why  both  sets  should 
not  be  recognised. 


about  some  lamps,  and  used  the  expres- 
sion "illuminating  value  "  two  or  three 
times,  but  although  he  had  been  present 
at  the  meeting  I  thought  it  necessary 
to  explain  that  I  merely  meant  "  candle- 
power."  Prof.  Blondel  tells  me  that  I  am 
committed  to  a  conservative  outlook. 
I  am  so  conscious  of  my  intuitive  con- 
servatism and  of  the  wildly  radical  world 
in  which  I  live,  that  I  am  ready  to  throw 
away  the  "  candle-power "  as  an  old- 
fashioned  relic  if  I  am  sure  that  English 
science  and  engineering  will  benefit  by 
using  a  substitute.  So  I  leave  it  as  the 
quantity  of  which  the  candle  is  the  unit, 
I  have  added  the  Hefner  which  we  all 
recognise,    and    which    some    of   us   use 


Magnitude. 


Unit. 


Definition. 


Symbol  or 
contraction. 


a.  Candle-power 

b.  Illuminating  value 

c.  Luminous  power 

Illumination    . . 


Flux 


Brightness  or  Brilliance 


Mean  spherical  candle- 
power 

Mean     horizontal 
candle-power 


Candle 
Hefner 
a.  Foot-candle 

6.  Candle  lux. 
c.  Hefner  lux. 
Lumen 


One-tenth  of  Pentane  standard 
Hefner  larup. 

The  illumination  received  from  a 
source  of  one  candle  falling 
perpendicularly  on  a  surface 
at  a  distance  of  one  foot 
from  the  source. 

.     .     .     distance  of  one  metre 

Hefner     .     .     .     one 
metre 

a.  The  flux  emitted  in  unit  solid 
angle  by  a  point  source  of  one 
candle. 

b.  The  candle-power  of  a  point 
or  spherical  source  multiplied 
by  47T. 

Candles  per  square  inch  (or  sq. 
mm.)of  apparent  self-luminous 
or  illuminated  surface.  In  the 
case  of  diffused  reflection  it  is 
equal  to  the  illumination 
received  multiplied  by  the  co- 
efficient of  diffused  reflection. 

The  mean  candle-power  of  a 
source  in  all  directions.  (Total 
flux  divided  by  47r.) 

The  mean  candle-power  in  the 
horizontal  plane  of  a  source 
mounted  in  the  usual  manner. 


H.U. 

E=I/d2 


M.S.C.P. 


M.H.C.P. 


Prof.  Blondel  has  objected  to  "  candle- 
power,"  and  the  discussion  has  elicited 
several  substitutes.  On  the  day  following 
the  meeting  I  wrote  to  a  manufacturer 


(screwed    up    to    43    mm.    to     give     a 
candle). 

I  follow  with  the  foot-candle,  and  when 
we  can  all  agree  to  screw  up  our  Hefner 
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lamps  this  may  disappear  and  the  lux 
may  take  its  place. 

Then  comes  the  lumen,  which  I  neither 
disparage  as  a  theoretical  quantity  nor 
underrate  as  a  practical  unit.  The  I  3, 
Committee  are  fully  justified  from  their 
scientific  point  of  view  in  adopting  it 
as  the  primary  quantity.  Although  the 
science  and  art  of  photometry  bad 
advanced  greatly  in  the  bundled  and  fifty 
01  two  hundred  years  since  Bonguer  and 
Lambert  made  the  start,  the  need  for  the 
lumen  had  not  been  felt  until  Prof. 
Blondel  introduced  or  indeed  created  it 
in  1895.  In  the  technical  practice  of 
lighting  problems  <>f  the  present  day 
the  lumen  is  indispensable  ;  for  so  far 
from  being  a  complication  it  is  the  most 
convenient  mode  of  expression  in  certain 
cases,  such  as  for  interior  work  <>r  for 
average  values  in  street  work.  It  is  no 
objection  to  the  lumen  that  there  is  no 
advantage  in  saying  that  a  lamp  [ 
202  lumens  instead  of  16  candles  ;  that 
is  not  what  the  lumen  is  wanted  for. 
"  Photometry  is  only  complete,"  -ays 
the  Geneva  report,  "if  it  permits  the 
evaluation  of  the  flux  of  light  which  enters 
through  a  window  exposed  to  the  sum 
For  purely  practical  purposes  I  have 
given  two  descriptions  or  definitions  of 
the  lumen. 

I  welcome  Prof.   Blondel's  support  in 
abandoning     any    distinction    between 

primary  and  secondary  brightness.  I  am 
tempted  to  go  a  step  further  with  him. 
and  to  propose  to  use  the  word  brilliance 

which  is  perfectly  applicable  in  English, 
and  has  the  advantage  of  being  identical 
with  the  term  now  used  in  Prance.  Con- 
servative as  I  am,  I  will  make  the  change 
if  others  will.     We  have  all  changed  from 

t  he  candle  foot    to   t  be   foot  candle   in   t  be 

last  eight  years,  though  it  was  difficult. 

I    agree   with    Proi.    Bunte   that    the 
impn  I  t he  layman  and  the  con- 

venience  of   practical    men    must    occiipv 

•  ondary  place  w  hen  it  is  proposed 
tc  lay  the  foundations  for  international 
agreement,  and  I  bope  that  nothing 
in  my  paper  will  impede  I  bat  result. 
The  opinion  of  the  majority  of  tl 
who  took  part  in  the  discussion  was 
supported  by  all  the  editorial  comments 
that  I  have  sen  in  the  technical  journals, 


and  the  only  serious  objector  to  my 
criticism  <>f  the  order  of  the  U.S.  defini- 
tions was  Mr.  C.  C.  Paterson.  I  perceive 
that  I  have  overstated  my  case,  for  he 
observes  :  ""  Mr.  Trotter  says  there  is  no 
need  to  consider  flux."  and  Prof.  Bunte 
says  that  "  the  use  of  flux  of  light  cannot 
be  avoided  in  the  scientific  treatment  of 
photometry."  My  remarks  on  the  lumen 
are.  I  hope,  a  suflh  ient  reply  to  this. 
The  conception  of  the  lumen  is  of  import- 
ance, and  the  chief  use  of  the  conception 
of  flux  of  light  is  to  enable  us  to  under- 
stand what  is  meant  by  a  lumen. 

Mr.  Paterson  accuses  me  of  mixing  up 
flux  with  illumination.  I  see  how  this 
has  arisen.  My  original  definition  of 
the  foot-candle  was  '"  The  illumination 
received  from  a  source  of  one  candle- 
power  falling  perpendicularly  on  a  Burface 
at  a  distance  of  one  foot  from  the  source." 
Here  the  idea  is  that  of  "'one  candle- 
power  falling,"  &C  .  meaning  the  light  of 
one  candle-powei.  But  1  try  to  avoid 
the  use  of  the  word  light,  for  we  get  into 
deep  water  if  we  attempt   to  define  it. 

I  had.  however,  substituted  the  word 
candle  for  candle-power,  and  since  it  is  not 

intended  that  the  candle  shall  fall  on  the 
surface,  Mr.  Paterson  rightly  BUgg 
that  the  only  other  thing  left  to  fall 
is  the  illumination.  I  accept  his  criticism, 
and  am  inclined  to  substitute  the  word 
light  for  the  word  source,  and  to  decline 

to  define  "  light  "  just  as  1  decline  to  define 
temperature  or  time. 

I  agree  with  Mr.  Paterson  about  the 
terms  intensity  and  density,  and  think 
that  they  ate  redundant  in  connection 
with  illumination. 

Prof.  W  C.  Clinton  and  Mr.  Mackinney 
agree  with  Mr.  Paterson  in  '_ri\ing  the  first 
place  to  flux,  anil  Mr.  VY.  .1.  A.  Batter- 
field  was  '*  almost  converted  "  by  him. 
If  we  have  four  recognised  systems  of 

electrical    units,    the   dimensional    ('.(I.S.. 

the  electrostatic,  the  electro-magnetio, 
and  the  practical,  there  is  precedent  for 

more  than  one  Bet   of  photometric  units, 

namely,     the      I'.s.     set.     professedly 

theoretical  and  scientific,  and  some  such 

a  I  have  suggested,  which  attempts 

to   be   practical   without    any   scientific  01 

philosophical  am  i 
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INTERIM    REPORT    ON 
THE    DAYLIGHT    ILLUMINATION     OF    SCHOOLS. 

(Issued  by  the  Illuminating  Engineering  Society  with  the  approval  of  the  Council  and  of  the 
delegates  of  the  Associations  represented  on  the  Joint  Committee,  appointed  in  1911.) 


In  1913  an  Interim  Report  on  the  Artificial 
Lighting  of  Schoolrooms  was  issued  by 
a  Joint  Committee*  constituted  as 
follows  : — 

Prof.  W.  C.  Clinton,  Mr.  J.  Darch,  Dr.  W. 
Ettles,  Mr.  F.  W.  Goodenough,  Dr.  H.  R.  B. 
Hickman,  Dr.  J.  Kerr  (chairman),  Mr.  W.  R. 
Rawlings,  Mr.  T.  E.  Ritchie,  Mr.  A.  Stokes, 
Mr.  S.  E.  Thornton,  Mr.  P.  J.  Waldram,  Mr.  R.  J. 
Wallis-Jones  representing  the  Illuminating 
Engineering  Society. 

Dr.  R.  S.  Clay,  representing  the  Association  of 
Technical  Institutions. 

Dr.  J.  H.  Vincent,  representing  the  Association 
of  Teachers  in  Technical  Institutions. 

Mr.  E.  S.  Mortimer,  representing  the  London 
Teachers'   Association. 

Dr.  E.  H.  Nash,  representing  the  Medical 
Officers  of  Schools  Association 

Dr.  N.  Bishop  Harman. 
Ex-officio. 

The  President  (Prof.  S.  P.  Thompson),  Hon 
Secretary  (Mr.  L.  Gaster),  and  Assistant  Secre- 
tary (Mr.  J.  S.  Dow)  of  the  Illuminating  Engin- 
eering Society. 

In  that  Report  it  was  stated  that  the 
Daylight  Illumination  of  Schools  was  also 
being  considered.  In  view  of  the  complex 
and  technical  nature  of  the  problem 
involved  a  Sub-Committee,  consisting  of 
Mr.  W.  C.  Clinton,  Mr.  J.  S.  Dow,  Mr.  L. 
Gaster,  Dr.  James  Kerr  (Chairman),  Dr. 
E.  H.  Nash,  and  Mr.  P.  J.  Waldram,  was 
appointed  to  deal  with  the  subject. 

One  of  the  first  tasks  undertaken  by 
the  Committee  was  to  draw  up  a  list  of 
points  on  which  further  information  was 
required.  A  considerable  number  of 
photometric  tests  of  daylight  were  carried 
out  by  various  members  of  the  Committee, 
chiefly  in  the  course  of  visits  to  several 
schools  in  London  and  elsewhere.  The 
Committee  desire  to  express  their  special 
appreciation  of  the  courtesy  of  the 
Wimbledon  and  Derbyshire  Education 
Committees  in  affording  opportunities  for 
the  inspection  of  schools  in  these  districts. 

Eventually  it  was  thought  desirable  to 
supplement  these  researches  by  an  open 
discussion  on  some  of  the  most  debatable 
points,  and  a  paper  was  accordingly  pre- 

*  Illum.  Eng.  Lond.  July  1913,  p.  364. 


pared  and  read  at  a  meeting  of  the 
Illuminating  Engineering  Society  by  Mr. 
P.  J.  Waldram,  one  of  the  members  of 
the  Committee.* 

It  was  recognised  that  certain  aspects 
of  school  lighting  had  been  exhaustively 
studied  on  the  Continent,  and  a  summary 
of  recent  literature  on  the  subject  was 
prepared  by  the  Chairman  and  Dr.  E.  H. 
Nash,  and  formed  an  appendix  to  Mr. 
Waldram's  paper.  A  series  of  queries  on 
fundamental  points  connected  with  day- 
light illumination  was  also  prepared  and 
circulated  among  corresponding  members 
of  the  Society,  including  various  Conti- 
nental authorities  who  had  made  the 
natural  lighting  of  schools  the  subject  of 
lifelong  study.  These  queries,  and  the 
replies  received,  were  subsequently  pub- 
lished in  the  official  Journal  of  the 
Society.f 

In  this  way  much  useful  information 
was  obtained  and  the  views  of  a  number 
of  experts  were  placed  side  by  side. 
It  soon  became  evident  that  while  there 
was  fair  agreement  on  certain  points, 
there  were  wide  differences  of  opinion  on 
many  others.  There  were  also  cases  in 
which  it  was  frankly  confessed  that  the 
necessary  information,  on  which  to  base 
an  opinion,  was  not  available. 

In  view  of  the  admitted  importance  of 
good  daylight  illumination  in  the  schools 
of  this  country  (in  the  schools  of  London 
alone  there  are  over  one  million  children), 
it  seems  desirable  that  the  study  of 
the  subject  should  be  taken  up  in  a 
more  systematic  manner.  Much  of  the 
information  sought  would  be  of  value  in 
other  directions,  for  example,  as  bearing 
on  the  admission  of  daylight  into  work- 
shops and  factories.  It  must  be  re- 
membered that  by  far  the  greater  portion 
of  the  work  of  the  world  is  still  carried  out 
by  daylight,  and  that  our  conceptions  as 
to  what  is  necessary  and  desirable  by 
artificial   light  are   moulded  to   a  great 

*  Illum.  Eng.  Lond.   Jan.  and  Feb.  1913. 
f  Illum.  Eng.  Lond.   Jan.  1914,  pp.  33-43. 
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extent  by  our  experiences  during  the 
day  :  the  study  of  daylight  illumination 
has  therefore  a  direct  interest  even  to 
those  who  are  primarily  concerned  with 
artificial  illumination. 

In  preparing  this  Interim  Report  the 
chief  aim  of  the  Committee  baa  been  to 
summarise  the  results  of  several  main 
lines   of   u  -  ition    having   for   their 

object  the  setting  up  of  a  standard  of 
daylight  illumination  in  schoolrooms; 
and  to  make  a  few  tentative  recommenda- 
tions as  to  how  these  principles  may 
best  be  carried  out  in  practice. 

It  is  also  hoped  that  the  Report  will 
be  instrumental  in  drawing  attention  to 
BOme  of  the  gaps  in  our  knowledge  of 
daylight  illumination  and  suggesting 
fruitful  lines  of  further  investigation. 

h  i-  convenient  to  draw  a  distinction 
between  Fundamental  Principles  affecting 
the  provision  of  adequate  illumination  in 
schoolrooms,  and  Practical  Applical 

by  which  is  understood  the  carrying  out 
of  these  principles  in  actual  practice. 
These    tWO    aspects    of    tlie    subject    will 

be  dealt  with  in  turn. 

Pi    M'AMKMAI.     I'l:l.\(   II'I.l  9. 

These  separate  naturally  into  two 
groups : — 

Physical,  concerning  light,  climate,  the 
building  and  its  environment. 

Physiological,  concerning  the  visual 
apparatus  of  the  workers  ami  the  sub- 
jective impression  received. 

Both  of  these  groups  include  extremely 
variable  quantities  which  are  difficult  to 
express  in  numerical  terms,  except  in 
the  form  of  averages  deduced  from  a 
large  Dumber  of  measurements. 

Sky-brightness,  the  most  import  mt 
physical  quantity  concerned,  varies  with- 
in very  wide  limits  according  to  the  time 
of  the  yeai  and  day,  ami  even  the  esti- 
mated value  at  a  certain  hour  on  a  certain 
d.r.     may    vary    enormously    from    the 

average   \  alue   in   <  h arse  of  a   few 

minutes.  The  absent  e  of  <  omplete  data 
showing  the  variation  in  'he  intensity  of 
daylighl  in  font  candle-  according  to  the 

tune  of  the  year  and  day  in  tins  country 

(similar  to   those   determined   durii 
sene<  cf  years  for  1 1  ■  bools  in 

Kiel  by  Prof.  L.  Webej ),  binders  con- 
siderably the  investigation  of  daylight 
illumination.     The    Committee    consider 


that  it  would  be  highly  desirable  for  a 
series  of  researches  of  this  kind  to  be 
undertaken.  In  view  of  the  variation  in 
the  conditions  met  with  respectively  in 
smoky  cities  and  in  the  country,  it  would 
be  desirable  for  tests  to  be  made  simul- 
taneously at  several  different  stations. 
and  they  should  also  be  extended  over  a 
number  of  years.* 

Sky-brightness,  however,  as  a  physical 
magnitude  is  capable  of  accurate  defini- 
tion and  measurement. 

The  illumination  directly  due  to  the 
sky  at  a  point  on  a  horizontal  plane 
within  a  room  depends  on  : — 

The  amount  of  sky  visible  from  that 

point. 
The  brightness  of  this  area  of  sky. 
|-  -    angular   elevation. 

If  the   lighting   is   effected    by   verl 
windows    the    solid     angle     subtended 
by  the  visible  sky  al  any  working 

in  the  plane  of  reference  is  usually  small 
enough  for  the  illumination  there  to  be 
given  by  the  formula  : — 

B  w  sin  ft 

where  B  is  the  brightness  of  the  visible 
sky  expressed  in  candles  per  square 
foot,  u)  is  the  solid  angle  in  question, 
and  0  its  average  angle  of  elevation. 
As  sin  6  is  a  quantity  increasing  with  0, 
the  value  of  "  high  angle  tight  "  is  deinon- 
strated.t 

It  is  sometimes  convenient  to  express 
the  sky-brightness  in  terms  of  foot- 
candles   (on     the    so-called     secondary 

system     Used     in    the     lescalc   lies    of    Weber 

and  others).     If  e  denote  the  brightness 

*  Ne   oomplete  13  riee   ot   photo- 

metric tests   cif   the  unrestricted  daylighl  i  1  In  - 

initiation  in  d  >ut -candles  has  >'t    been   made  in 

this  oountn    on   the  desired   scale,   but   daily 
u  of  the  sun  nnd  Bkj   radiation  hare  been 
taken  by  the  Royal  Meteorological  Laborat 
Booth    Kensington    with    a    Callendar    1 
micrometer.     It  is  possible  thai  ■  oarefol  oom- 
□  oi  tin  m  tc  ste  witn  those  1  arried  oat  on 
a  photometric  hasin  might  enable  seme  useful 
oonolntionfl  to  be  drawn  from  past  records. 
t  if  the  solid  tpresaed  in  "square 

then  the-  above  product  is  the  -ky- 
■  \  [in  —.-.I  in  "  tednoed  square  degrees  "  as 
11-'  d  by  We  her  and  <  John. 

The-  nature  of  the  sijuarc  degree  was  explained 

by  Prof.  S.  p.  Thompson  in  ■  note  e.u  t h< ■ 
Measurement  d  Bolid  Angles  (Ixum.  l'.se... 
January    1012,  p.   16).    Bee  also  note  in  Ap- 

|"   tl'llV. 

There-  are'  approximately  4 1,260  square  degrees 

cell    the   surface-   (if   tile   s|el .. 
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in  foot-candles,*  then  the  above  formula 

becomes  : — 

e 

-  X  to  X  sin  6 

■K 

One  advantage  of  expressing  the  sky- 
brightness  in  this  way  is  that  the  illumina- 
tion on  a  horizontal  surface  due  to  a 
uniform  sky  of  indefinite  extent  parallel 
(the  "unrestricted daylight  illumination") 
becomes  equal  to  the  brightness  of  the 
sky  itself.  When  the  brightness  of  the 
sky  is  estimated  by  comparison  with 
the  illuminated  surface  within  a  photo- 
meter it  is  also  conveniently  measured 
in  foot-candles. 

Pleier  (Zeit.  f.  Schulges,  1909,  p.  461) 
has  worked  out  a  simple  formula  for 
obtaining  the  reduced  square  degrees  of 
uninterrupted  sky  visible  from  a  desk. 
If  m  is  the  perpendicular  distance  of  the 
desk  from  the  window  wall,  n  its  hori- 
zontal distance  in  the  plane  of  this  wall 
from  the  point  on  the  window  corres- 
ponding to  the  centre  of  visible  sky,  o  the 
vertical  height  of  this  point  above  the 
desk,  a  the  average  horizontal,  and  h 
the  average  vertical  width  of  the  portion 
of  window  corresponding  to  sky  visible 
from  desk,  then  #=w  sin  6 


=3283- 


a.h.m.o. 


(m2-\-n2-\-o2)2 


By  the  aid  of  this  formula  and  a  know- 
ledge of  the  average  variation  in  daylight 
illumination  throughout  the  day  and 
year,  it  should  be  possible  to  calculate 
with  fair  exactitude  the  average  direct 

*  When  a  luminous  surface  is  said  to  have  a 
surface-brightness  of  so  many  foot-candles  this 
means  that  its  brightness  is  the  same  as  that  of 
a  dead  white  surface  with  a  reflecting  power  of 
100  per  cent,  which  receives  the  illumination 
of  this  value. 


illumination  at  any  point  in  a  given  build- 
ing. This  has  been  proposed  by  Weber 
as  an  aid  in  school  planning.  In  addition 
to  the  value  so  obtained  there  would  be 
a  certain  extra  illumination  due  to  re- 
flection from  the  walls  and  ceilings  of  a 
room.  It  is  possible  that  in  schoolrooms 
of  standard  dimensions  allowance  for 
this  might  be  made  by  using  a  suitable 
factor  provided  the  nature  of  the  walls 
and  ceilings  were  known.  But  a  con- 
siderable number  of  additional  experiments 
seem  necessary  to  establish  this  point. 

It  has  also  been  suggested  that  the 
illumination  in  a  room  might  be  pre- 
dicted by  means  of  experiments  with 
small  models,  either  carried  out  in  day- 
light or  with  some  form  of  artificial  sky. 
Some  experiments  carried  out  by  members 
of  the  Committee  on  this  point  gave 
promising  results,  but  here  again  more 
exhaustive  experiments  are  needed.  From 
inquiries  instituted  among  Continental 
authorities  it  would  appear  that  few  have 
had  experience  of  this  method,  but  the 
subject  is  one  that  would  repay  further 
investigation. 

The  Committee  have  considered  the 
question  of  a  standard  of  daylight  illu- 
mination in  schools.  The  extreme  varia- 
bility of  daylight  renders  an  actual 
measurement  of  illumination  at  any  par- 
ticular spot  of  little  service  as  a  standard. 
On  the  other  hand,  the  ratio  between  the 
unrestricted  illumination  out  of  doors 
and  the  illumination  at  a  certain  point  in 
a  schoolroom  shoidd  be  a  very  constant 
quantity,  dependent  on  the  nature  of  the 
building  but  independent  of  climatic 
conditions  within  wide  limits.  Such  a 
ratio  might  serve  as  the  basis  for  rules 
for  the  attainment  of  adequate  lighting. 

Prof.  L.  Weber  has  suggested  that  in 
an  adequately-lighted  schoolroom  the 
illumination  on  the  worst-lighted  desk 
should  not  be  less  than  05  per  cent,  of 
the  so-called  "  unrestricted  illumination  " 
from  a  complete  hemisphere  of  sky,  and  a 
similar  conclusion  was  reached  inde- 
pendently by  Mr.  P.  J.  Waldram  in  this 
country*  The  measurements  so  far 
carried  out  by  the  Committee  suggest 
that  this  value  is  attainable  in  a  well- 
designed  schoolroom. 

*  A  Standard  of  Daylight  Illumination  in 
Interiors,  Illum.  Eng.  Lond.  Vol.  II.,  1909, 
p.  469. 
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The  simplest  and  most  accurate  method 
of  determining  this  ratio  would  doubtless 
be  to  measure  simultaneously  the  illu- 
mination on  the  worst-lighted  desk  and 
the  unrestricted  daylight  illumination  as 
received  on  a  horizontal  plane  exposed  to 
a  complete  hemisphere  of  sky.  But  in 
practice  it  is  frequently  difficult  to  find 
a  spot  from  which  the  complete  sky  is 
visible,  and  in  the  experiments  under- 
taken by  the  Committee  it  was  found 
more  convenient  to  obtain  the  "  sill 
ratio,"  i.e.,  the  ratio  between  the  illu- 
mination on  the  wont-lighted  desk  and 
the  illumination  from  a  quadranl  of  sky 
received  on  a  horizontal  Burface  on  the 
window  sill.  This  value  will  be  affected 
to  some  extent  by  the  obstruction  «»f 
neighbouring  buildings.  But  in  the 
of  mod. -in  schools,  owing  to  the  space 
usually  allotted  to  playgrounds,  a  practi- 
cally uninterrupted  view  of  the  sky  should 
genera llv   be    available,    and    the    error 

rased  will  be  small.    The  experin 
so  far  conducted  indicate  thai   on  the 

■  desk  in  well-designed  schoolrooms 
the  sill  ratio  should  nol  be  less  than  I  :  100. 
This  result  is  in  substantia]  agreemenl 
with  the  suggestion  of  Weber  referred  to 
above,  and  might  be  put  forward  as  a 
tentative  standard,  pending  further 
investigations. 

\  school  place  which  required  artificial 
light  between  9  a.m.  and  1.30  p.m.  in 
normal  weather,  between  March  and 
September,  is  obviously  unfit  for  use. 
On  the  other  hand,  a  school  place 
enjoying  a  "  Bill  ratio  '*  of  1  :  1'm»  should 
only  require  artificial  I  i  *_r  1 1 1  towards  the 
end  of  the  m  boo!  day  in  winter. 

The  daylight  ratio  may  also  be  de- 
termined    by    methods   involving   direct 

rvation  of  the  brightness  of  the  Bky. 
In  circumstani  es  «vhere  it  is  only  possible 
to  obtain  a  view  of  a  small  portion  of  the 
sky  tins  method  may  be  used,  and  may 
give  useful  results  when  the  sky  is  uni- 
formly bright  :  but  in  view  of  the  diffi- 
culties introduced  when  sides  of  very 
variable  brightness  are  met  with,  the 
methods  proposed  above  seem  preferable 
in  connection  with  school  buildii 

Physiologica]  factors  vary  greatly  with 
individuals,  and  while  exceedingly  im- 
portant, their  influence  is  also  difficult  to 

•ss. 


There  is  little  doubt  that  the  eye  may 
suffer  congestion  and  strain  owing 
imperfect  illumination.  This  may  lead 
to  actual  damage,  and  is  probably  an 
important  factor  in  leading  to  the  develop- 
ment of  myopia  (short  sightedness)  in 
case  of  individuals  so  disposed.  Poor  light 
ive  efforts  of  the  external 
muscles  of  the  eye  to  converge  the  visual 
axis  on  the  subjects  looked  at,  and  also  a 
still  more  fatiguing  effort  in  many  children 
for  the  accommodation  of  the  lenses,  so 
obtain  from  a  poor  light  as  clear  and 
defined  an  image  as  possible.  In  such  a 
the  head  and  eyes  are  generally 
brought  near  the  object,  tlm^  aggravating 
all  the  muscular  strains.  This  is  a  habit 
which  it  is  of  special  importance  to 
avoid    in    Bchool    work.     There    is    much 

less  ii 1  for  such  excessive  effort 

the  light  is  sufficient  to  give  the  mental 
picture  without  str. lined   attention. 

In  judging  the  illumination  required  it 
is  ii--. — ary  to  hear  in  mind  the  physio- 

il  variations  referred  to  above.  It 
must  always  be  remembered  that  about 
10  per  cent,  of  elementary  school  children 
are  subnormal  to  the  extent  of  having 
only  one-third  the  usual  visual  acuity, 
so  that  any  latitude  in  estimates  should 
fall  on  the  side  of  excess  of  Light. 

But  there  is  another  factor  which 
affects  the  average  amount  of  daylight 
required  for  a  school  desk  the  adapta- 
tion of  the  retina.  Where  the  average 
illumination  remains  fairly  constant 
in  artificial  lighting,  adaptation  is  not  s 

factor    of     prime     importance,     and     the 

problem  of  determining  the  amount   of 

illumination  for  reading  and  writing  it 
complicated.      But  in  the  case  of  daylight 
illumination,  where  a  considerable  Bection 
of  the  visual   field  may  have  a  bright- 
ness    hundreds     of     limes     that     of     the 

printed    page    or    the    surface    of    the 

blackboard,  adaptation  plays  an  impor- 
tant  part. 

The  impression  formed  as  to  the  suffi- 
ciency of  daylight  in  a  room  is  also  in- 
fluenced by  psychical  effects.  Visibility 
depends  on  contrasts  in  colour  and 
shadow.    Subjective  feelings  of  deficiency 

of  light   which  arise  in  cases  where  there 

is  not  the  usual  brightness  of  surround- 
ing surfaces,  even  though  the  desk  illu- 
mination is  ample,  need  consideration. 
Such  feelings  may  be  produced  by  rooms 
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lighted  from  the  roof  without  side  win- 
dows, or  rooms  with  exceptionally  dark 
walls. 

For  these  reasons  it  is  difficult  to 
prescribe  the  absolute  value  of  the  illu- 
mination in  the  same  way  as  by  artificial 
light.  Mr.  N.  Bishop  Harman  has 
advocated  a  standard  of  9  foot-candles.* 
It  is,  however,  possible  to  read  with  a 
considerably  lower  illumination,  but  in 
other  circumstances  a  value  of  illumina- 
tion much  higher  than  this  may  appear 
necessary.  For  example,  on  a  dull  day 
it  has  been  found  possible  to  work  com- 
fortably with  5  foot-candles  and  to  see 
to  read  with  only  half  a  foot-candle,  but 
on  a  bright  day  8  foot-candles,  in  a 
shaded  corner,  seemed  insufficient.  In 
cases  where  playground  sheds  judged  by 
eyes  with  daylight  adaptation  had  been 
complained  of  as  insufficiently  lighted, 
photometric  readings  of  15  to  25  foot- 
candles  were  noted.  To  investigate  com- 
pletely the  effect  of  adaptation  in  con- 
nection with  ordinary  daylight  illumina- 
tion would  be  a  valuable  piece  of  work, 
but  was  obviously  too  intricate  a  problem 
to  be  undertaken  in  detail  by  the  Com- 
mittee. 

During  most  of  the  school  hours  a  place 
sufficiently  lighted  for  school  work  will 
probably  yield  photometric  readings  of  at 
least  5  to  10  foot-candles.  In  such  rooms 
during  unusually  dark  weather  or  in  the 
later  hours  of  the  day,  the  increased 
sensitiveness  of  the  eye  will  compensate 
for  decreased  illumination.  AVhen  this 
illumination  on  the  worst-lighted  desk 
falls  to  2  foot-candles,  the  standard  re- 
commended for  artificial  lighting,  the 
daylight  should  be  excluded  and  artificial 
light  used.t  It  may  be  recalled  that 
Cohn  considered  a  room  sufficiently 
lighted  by  day  if  the  worst-lighted  place 


*  Brit.  Med.  Assn.  1911  ;  "  School  Hygiene," 
1912,  p.  24. 

f  Reference  may  be  made  to  a  suggestion 
made  in  the  course  of  the  discussion  of  Mr. 
Waldram's  paper  before  the  Illuminating 
Engineering  Society  on  December  16th,  1913, 
that  an  apparatus  should  be  designed  to  indi- 
cate automatically  when  the  daylight  illumina- 
tion in  a  room  had  fallen  below  a  prescribed 
value  and  artificial  light  was  necessary.  A 
trustworthy  instrument  of  this  kind  would  seem 
to  have  important  applications  in  schoolrooms 
and  factories. 


received  about  2|  foot-candles  illumina- 
tion.* 

Weber  found  that  with  the  average 
value  of  the  sky-brightness  likely  to  be 
met  during  the  hours  of  study,  this 
illumination  should  be  obtained  on  any 
desk  receiving  05  per  cent,  of  the  un- 
restricted daylight  illumination  out  of 
doors. 

It  is  likewise  advocated  by  Cohn  as 
being  consistent  with  his  recommendation 
that  at  the  worst-lighted  place  in  a  school- 
room 50  square  degrees  of  sky  should  be 
visible.  There  is  thus  some  ground  for 
suggesting  that  the  2  foot-candles,  as  re- 
commended in  the  recent  report  on  The 
Artificial  Lighting  of  Schools,  should 
also  be  regarded  as  a  tentative  standard 
for  the  minimum  readings  permissible  for 
illumination  by  daylight. 

But  it  seems  preferable  to  adopt  one 
of  the  methods  which  largely  eliminates 
the  variation  in  adaptation  of  the  eye  by 
specifying  in  general  terms  the  conditions 
enabling  a  certain  access  of  daylight  to  be 
obtained — and  hence  an  adequate  illu- 
mination with  an  average  brightness  of 
sky — rather  than  to  attempt  to  specify 
an  absolute  value  of  illumination  in  the 
room.f 

Another  physiological  factor  to  be  kept 
in  mind  is  the  glare  from  excess  of  sun- 
light. In  England  this  is  not  of  very 
great  importance,  as  it  can  readily  be 
avoided  by  the  use  of  light  blinds  and 
curtains.  West  rooms  sometimes  cause 
trouble  owing  to  the  low  incident  rays 
from  the  setting  sun.  Most  horizontal 
beams  of  light,  as,  for  instance,  those 
from  shiny  walls  or  badly  arranged  pris- 
matic glass  or  mirror  reflectors,  may 
cause  glare,  and  therefore  intense  light 
from  this  direction  should  preferably  be 
avoided. 

Practical  Applications. 

It  has  been  remarked  that  the  con- 
struction of  the  most  modern  school- 
rooms,   favourably   situated    as    regards 

*  The  actual  figure  given  was  50  Metre- 
Kerzen  measured  with  a  red  screen.  This  would 
be  equivalent  to  about  25  M.K.  measured 
photometrically  in  the  ordinary  way,  i.e., 
approximately  2h  foot-candles. 

t  A  rough  test  of  sufficiency  of  lightiug  is  provided  by  the  rending!  of 
certain  varieties  of  type.  For  example,  if  diamond  type  can  be  read  easily  at 
20  inches,  the  light  is  regarded  as  sufficient  ;  this  is  confirmed  if  the  letters  can 
be  deciphered  when  looked  at  through  a  smoked  glass  which  absorbs  90  per 
cent,  of  the  light. 

The  above  paragraph  is  in  Diamond  Type. 
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obstruction  from  neighbouring  buildings, 
enables  them  to  comply  with  the  funda- 
mental requirement  that  the  worst-lighted 

desk  should  receive  not  less  than  0"5  per 
cent,  of  the  unrestricted  daylight  illu- 
mination out  of  doors.  The  other  re- 
commendation,  that  the  illumination  on 
the  worst-lighted  desk  should  be  at  least 
t  as  the  illumination  derived  bom 
juare  degrees  of  sky.  leads  t«»  very 
similar  results.  For  example,  in  general 
modern  practice  it  is  Found  that  if  the 
angular  elevation  of  the  top  of  the 
windi  from    any    desk    is     not 

less  than  27  and  a  strip  of  sky  not 
Lesi  than  I  vertical  opening  is  visible, 
the    solid    angle    will    aim  rinly 

1  50  square  degrees  in  value. 
This  angle  of  elevation  of  27  for  the  top 
of  the  window-glass  implies  that  uo  part 
of  any  desk  should  be  further  from  the 
window  than  twice  tin*  height  of  the 
window-top  above  the  desk. 

It  will  be  observed  that  the  rules  of  the 
Board  of  Education  Bpecify  that  "  in  the 
absence  of  a  supplementary  li<_dit  the 
measurement  from  the  window-wall  in  a 
room  1 1  feet  high  should  not  exceed 
•21  feet  8 inches."  With  these  dimensions 
the  angle  made  with  the  top  of  the  window 
glass  l-1  not  far  removed  from  the  value 
suggested  above. 

Tin'  <  Committee  have  found  the  Building 
Regulations  (1907)  of  the  Hoard  of  Educa- 
tion (see  Appendix  I.)  to  be  generally 
productive  of  good  results.  It  would 
appear,  however,  that  tin-  words  "  top  of 
glass  in  windows  *"  should  be  substituted 
for  '"  top  of  windows.'"  bo  as  to  stipulate 

that  the  top  of  glass  should  !»<•  at  :• 
the  same  relative  height  in  deeper  or 
shallower  rooms.  There  also  appears  to 
bructural  reason  why 
windows  in  classrooms  should  not  1>«' 
flush  with  the  ceiling.  In  view  of  the 
desirability  of  securing  s  strong  light  on 
the  ceiling,  and  utilising  to  the  full  the 
efficient  upper  portion  ..f  the  window,  this 
ommended.  Any  diminution  in 
glass   area   with   s   view   b  ving 

heat  should  be  made  at  the  bottom,  i 
vid'd    thai    the  raising  of  the  sill  does 
no1  de  rimentally  affecl   the  lighting  <>f 
the  desks  ad]  the  window  wall. 

Experience   shows   that    the   ares    of 

window  glass  should  not  be  less  than  i 

fifth  of  the  Boor  space  in  r.>..ni-  op 


20  feet  .  ind  one-quarter  of  the 

floor  area  in  wider  rooms.  The  window 
should  be  Bquare-topped  and  its  effective 
area  should  not  be  diminished  by  orna- 
mentation, pillars,  ledges,  or  cornices,  but 
all  edges  should  be  bevelled  <>rl.  The 
obscuring  of  glass  in  windows,  and  neglect 
to  keep  them  properly  clean,  are  fre- 
quently responsible  for  a  considerable  loss 
of  light. 

As  the  lighting  of  a  many--  hool 

with  surrounding  buildings  will  be 
in  the  lower  floors  the  ground  floor  should 
be  used  for  offices,  cloakrooms,  bath- 
rooms, dining  halls.  &c.  It  would  be 
advantageous  to  increase  the  height  of 
the  windows  in  the  1" 
reducing  the  height  of  the  top  floors  if 
necessary.  In  the  lowest  rooms  the 
smallest  desks  should  be  used,  as  every 
increase  in  the  height  of  desks  means  an 
equivalent  potential  d<  d   height 

of  window  top.     At  the  same  time  • 
light  is  needed  in    the  infant    <  ' 
(which   are   usually   placed   on   the   lower 
floors  of  school  buildings)  and  where  the 
Bmallest  furniture  can  be  osed. 

There  is  now  a  consensus  of  opinion 
that  the  lighting  of  classrooms  should  l>e 
from  the  wall  on  the  left-hand  side  of  the 
children.      Right-handed  lighting  is  b 

deprecated  as  causing  confusing  shadows. 
In  genera]  bilateral  lighting  is  less  satis- 
fy   than    left-lighting,    although    in 
some    special    circumstances    it    may    be 

permissible. 

Lighting  from   behind  the   teachei 
usually  a  source  of  glare  to  the  children 
who  face  the  window.    Similarly,  lighting 

from  behind  the  children  is  apt   to  cause 

glare  and  discomfort  to  the  teacher.     It 

is  also  educationally  disadvantageous  in 

that     the     children's     faces,     being     seen 

against  a  brighl  background,  are  not  well 
defined.     Moreover,  back-lighti]  s 

of  the  children  to  fall 
on  their  work,    and    may   lead    them   to 
assume  unnatural  and  harmful  positions. 
I:  of   lightii  e  an 

abundant  light,  but,  onJess  used  with 
discretion,  gives  s  comfortles  don. 

It  is  useful  in  workshops,  carpentry,  and 
manual  training  centres,  and  is  often 
desirable  •  dary  means  of  lighl 

Skylights,  which  are  apt  to  leak,  are  to  be 
distil  from     lantern     1L 

dormers,  which,  besides  being  very  u» 
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in  mitigating  defects  in  lighting,  are  often 
also  useful  as  a  means  of  ventilation. 

Where  a  window,  as  an  aid  to  cross 
draught  ventilation,  is  located  in  other 
than  the  main  lighting  walls,  it  should  be 
high,  and  it  would  perhaps  be  an  advan- 
tage to  have  its  light  reflected  to  the 
ceiling.  Borrowed  lights  are  particularly 
ineffective.  The  fraction  of  light  passing 
is  in  general  of  small  value,  and  the  loss 
of  reflection  from  the  wall  area  replaced 
by  glass  may  be  considerable.  Glass 
partitions  in  the  wall  of  a  classroom 
tend  to  transmit  noise  from  adjacent 
rooms  and  also  have  a  distracting  effect, 
causing  the  attention  of  children  to 
wander. 

The  sloping  of  floors,  and  the  raising 
of  back  desks  to  give  children  occupying 
them  a  better  view  of  the  blackboard, 
should  be  condemned  if  leading  to  loss  of 
valuable  high  angle  light.  The  Com- 
mittee have  also  considered  the  desir- 
ability of  slewing  desks  slightly,  so  as  to 
enable  a  book  or  paper  held  vertically  to 
receive  a  better  illumination.  It  ap- 
peared that  a  material  increase  in  light 
could  be  obtained  in  this  way,  but  the 
advantage  was  only  sufficient  to  justify 
the  consequent  curtailment  of  gangway 
space  in  extreme  cases. 

The  internal  decoration  of  a  schoolroom 
should  be  arranged  with  a  view  to  good 
•diffusion  of  light.  The  ceiling  and  a 
frieze  of  2  feet  should  preferably  be 
white.  The  walls  behind  the  children 
and  opposite  the  windows  should  be 
light-tinted  from  at  most  30  inches  above 
the  desk  level ;  below  this  level  the  walls 
might  with  advantage  be  somewhat 
darker.  The  practice  of  covering  the 
walls  with  white  diagrams  on  black 
material  may  interfere  with  the  reflection 
of  light  from  the  walls.  From  this  stand- 
point diagrams  on  a  white  background 
are  preferable.  The  wall  surrounding  and 
behind  the  teacher's  blackboard  should 
not  be  too  light.  The  desks  and  furni- 
ture should  all  be  finished  a  compara- 
tively light  colour  (grey  or  dove  colour  is 
very  suitable),  and  dark  colours  or  black 
should  be  avoided. 

These  suggestions  might  be  summarised 
.as  follows  : — 

No  place  is  fit  for  use  in  a  schoolroom 
when  diamond  type  cannot  be  read  easily 


by  a  normal  observer  at  a  distance  of 
half  a  metre  (20  inches). 


The  darkest  desk  in  any  schoolroom 
should  receive  an  illumination  equivalent 
to  that  derived  directly  from  50  reduced 
square  degrees  of  visible  sky.  In  these 
circumstances  the  place  should  receive  not 
less  than  0*5  per  cent,  of  the  unrestricted 
illumination  from  the  complete  sky 
hemisphere. 

The  windows  should  be  located  in  the 
wall  to  the  left  of  the  pupils,  and  the  glass 
should  be  carried  to  the  ceiling  and  not 
interrupted  by  cornices,  pillars,  or  decora- 
tions. 

No  desk  in  a  schoolroom  should  be 
farther  from  the  window  wall  than  twice 
the  height  of  the  top  of  the  glass  above 
the  desk  surface. 

The  ceiling  should  be  white.  The  wall 
opposite  to  the  window  and  the  wall 
behind  the  children  should  be  lightly 
coloured  from  30  inches  above  the  desk 
level.  The  wall  around  or  behind  black- 
boards should  be  somewhat  darker  than 
the  rest  of  the  room. 

All  furniture,  desks,  and  surfaces  in  the 
lower  part  of  the  room  should  be  finished 
in  an  unobtrusive  colour,  dark  shades  and 
black  being  avoided. 

Conclusion. 

The  Committee  would  like  to  make  it 
clear  that  the  suggestions  in  this  Report 
are  tentative,  and  that  there  are  many 
fundamental  points  affecting  the  admis- 
sion of  daylight  into  buildings  on  which 
further  information  is  desired  to  put  the 
subject  on  a  scientific  basis. 

Reference  has  been  made  to  several 
lines  of  investigation  which  require  to  be 
carried  out  on  a  scale  beyond  the  re- 
sources of  the  Committee  to  yield  satis- 
factory results.  The  following  are  a  few 
suggested  lines  of  investigation  : — 

(1)  Tests  to  be  undertaken  showing  the 
average  variation  of  daylight  during  the 
day,  and  throughout  the  year.  These  tests 
should  cover  a  number  of  years  and  should 
be  undertaken  simultaneously  at  various 
centres  so  that  the  results  can  be  compared 
and  allowance  made  for  difference  in  local 
climatic  conditions.     Possibly  study  of  the 

d2 
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records  of  radiation  prepared  by  the  Mtteor- 
ological  Office  by  physical  methods  might 
furnish  useful  information  on  tht  con- 
ditions in  past  years. 

(2)  Further  tests  of  natural  and  artificial 
illumination  undt  r  varit  d  conditions  should 
be  carried  out  in  schooU,  and  correlated 
,1,11,  tests  of  the  eyesight  and  general 
physique  of  school  children  in  order  to 
trace  the  circumstances  which  give  rise  to 
defective  sight. 

A,,  investigation  of  the  minimum 
daylight  illumination  necessary  for  various 
kinds  of  school  work  [reading,  writing, 
needlework  manual  work,  Ac),  bearing  in 
mind  the  part  played  by  adaptation  of  the 
eye  This  might  be  useful  for  determining 
the  inn, iiifiiii  yalue  of  daylight,  which  is  in 
general  necessary  in  order  to  avoid  con- 
ditions which  "/-  economically  and  hygieni- 
r<tl!>i  prt  judicial. 

(1)  Confirmatory  data  an  needed  with 
regard  to  the  tentative  standard  of  access  of 
daylight  into  buildings  (i.e.,  that  the  illu- 
mination in  a  room  should  be  equal  to  at 
least  0*5  per  cent,  of  the  unrestricted  full 
daylight  illumination)  in  order  to  ascer- 
tain (a)  how  far  this  standard  is  practicable 
ni  ih,  cast  of  new  buildings;  (b)  what 
percentage  of  existing  buddings  satisfy 
this  condition  :  (o)  how  far  external 
obstructions  interfere  with  it. 

Records  of  the  illumination  should 
i,<  made  in  all  newly  erected  schools,  par- 
ticularly those  having  novel  structural 
features  and  would  li>,/i  u>  trace  the  in- 
fluenct  of  such  departures  in  design. 

(7)  The  existing  regulations  relating  to 
the  permissible  distana  apart  of  buildings, 
width   of  dkc,   required  for  town 

jilim/iim/   slum!,!   In     Considered    in    tin     lo//'l 

«./  ih*  '  ilii'/ln/ht  into  buildings,  and 

if  po  ■'■•  'hin  >  in,  ni  as  to  the  il>  'ii<  • 

<, I  permissibli  obstruction  arrived  <it. 

(ii)  Tin  i'il 'i,  of  photometric  tests  with 
tmaU  models  needs  further  investigation,  as 
they  in"'/  offer  means  of  predetermining 
the  daylight  illumination  ana 

nf  i,^i ,,,, i  ih,   in',,'  of  windows  of  varied 
,!,,■/   position,   and  tht    infiuena    of 
materials  of  variout  reflection  coeffu 
fur  the  walls  and  ceilings,  At 

These  inquiries  would  I f    value  in 

connection  with  school  buildings,  and 
many  of  them  would  have  an  important 
application  to  buildings  in  general.  But 
it  is  clear  thai  ■  comprehensive  series  of 


experiments  on  such  lines  is  beyond  the 
unaided  resources  of  the  Committee.  The 
Committee,  therefore,  ventures  the  hope 
that  a  fuller  investigation  into  some  of 
these  debatable  points  will  receive  the 
Bupporl  of  the  Educational  Authorities 
and  of  other  institutions  whose  co-opera- 
tion with  the  Illuminating  Engineering 
Society  would  aid  in  the  solution  of 
these  problems. 

By  order  of  the  Council, 

Leox  Gaster 
{Hon.  Secretary). 

APPENDIX    I. 
Legislation   and    Bye-Laws    relating 

TO     W'lM.MW  B, 

Rules   affecting   the   size   of   wind* 

appear  in  a e  of  the   private  Acts  of 

Parliament  of  Cities  and  Boroughs,  and 
in  some  of  the  Bye-  Laws  s  ppro\  ed  by  the 
Local  Government  Board  for  Urban  and 
Rural  Districts. 

There  is  no  legal  necessity  for  Buch 
rules  to  I"'  identical,  but  the  provisions 
embodied  in  the  London  Building  Act  of 
1894  may  be  cited  as  examples. 

Section  ">i  il)  stipulates  thai  openings 
above  the  ground  -tony  in  external  walls 

shall  not   exceed  halt   the  superficial 
Of   the   walls. 

Schools  generally  have  to  l>c  built  to 
comply  with  the  Local  Building  Act  or 
Bye-Laws,  and  this  clause  is  obviously 
intended  to  minimise  the  risk  of  spread 
of  tin-  between  buildings  which  art 
close  together  as  they  can  legally  be 
built  in  crowded  situations.  Schools  and 
similar  buildings  requiring  ample  light 
are  never  close  together  in  crowed  d  situa- 
tions, and  it  is  most  desirable  that 
statutory  provision  should  be  made 
exempting  them  from  such  clauses  in  all 
of  external  walls  which  are  at  least 
say    20  feet    from   the   nearesl    building, 

ami    of    which    the    structural   stahilit\     i- 

sufficienl  ly  pro^  ided  for. 

Section  70  (l)ostipulatesthat  habitable 
room-  -hall  have  vertical  window-,  which 

shall  be  at  least  one-tenth  of  the  floor 
ares  with  s  head  at  least  7  feet  above 
the  floor  or  dormer  windows,  one-twelfth 
of  the  floor  area  with  a  head  at  Ii 
S  feel  above  the  floor  or  lantern  lightsi 
ot  which  a  portion  equal  to  one-twentieth 

of  t  he  floor  area   can   he  opened. 

These  are  minimal  requirements,  which 
afford  no  criterion  a-  to  w  hat   i-  nonftOSSIJ 

tor  schools.     The  significant   absence  of 

any   stipulated    minimum    -i/e   of   lantern 
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or  roof  lights  supports  the  general  con- 
sensus of  opinion  as  to  the  superiority  of 
light  coming  from  a  high  angle. 

The  Building  Regulations  of  the  Board 
of  Education  (1907)  relating  to  the 
windows  of  new  buildings  for  Public 
Elementary  Schools  are  as  follows  : — 

"  Part  I„  Section  5  (b). 

A  classroom  should  not  be  planned  to 
accommodate  more  than  from  50  to  60 
children,  but  in  special  cases  somewhat 
larger  rooms  may  be  approved.  In  the 
absence  of  supplementary  light  the 
measurement  from  the  window-wall  in 
a  room  14  feet  high  should  not  exceed 
24  feet  8  inches.  Except  in  very  small 
schools,  classrooms  should  not  be  planned 
for  less  than  24  scholars. 

Part  II.,  Rule  6 — Lighting. 

Every  part  and  corner  of  a  school 
should  be  well  lighted.  The  light  should, 
as  far  as  possible,  and  especially  in  class- 
rooms, be  admitted  from  the  left  side  of 
the  scholars.  (This  rule  will  be  found 
greatly  to  influence  the  planning.)  All 
other  windows  in  classrooms  should  be 
regarded  as  supplementary  or  for  venti- 
lation. Where  left  light  is  impossible, 
right  is  next  best.  Windows  full  in  the 
eyes  of  the  scholars  cannot  be  approved. 
Unless  the  top  of  the  windows  be  more 
than  14  feet  above  the  floor,  the  plan 
should  show  no  space  more  than  24  feet 
from  the  window-wall  in  any  room  used 
for  teaching. 

(a)  Windows  should  never  be  provided 
for  the  sake  merely  of  external  effect. 
All  kinds  of  glazing  which  diminish  the 
light  and  are  troublesome  to  keep  clean 
and  in  repair  must  be  avoided.  A  large 
portion  of  each  window  should  be  made 
to  open  for  ventilation  and  for  cleaning. 

(b)  The  sills  of  the  main  lighting 
windows  should  be  placed  not  more  than 
4  feet  above  the  floor,  the  tops  of  the 
windows  should  as  a  rule  reach  nearly  to 
the  ceiling,  the  upper  portion  should  be 
made  to  swing.  The  ordinary  rules  res- 
pecting hospitals  should  here  be  remem- 
bered. Large  spaces  between  the  window 
heads  and  ceiling  are  productive  of  foul 
rooms. 

(c)  Skylights  are  objectionable.  They 
cannot  be  approved  in  schoolrooms  or 
classrooms.  They  will  only  be  allowed 
in  central  halls  having  ridge  or  apex 
ventilation. 

(d)  The  colouring  of  the  walls  and 
ceiling  and  of  all  fittings  in  the  rooms 
should  be  carefully  considered  as  affecting 
the  light.  This  point  and  the  size  and 
position  of  the  windows  are  especially 
important  in  their  bearing  on  the  eyesight 
of  the  children. 


(e)  The  windows  should  be  properly 
distributed  over  the  walls  of  the  class- 
rooms so  that  every  desk  shall  be  suffi- 
ciently lighted.  The  glass  line  of  the 
window  furthest  from  the  teacher  should 
be  on  a  line  with  the  back  of  the  last  row 
of  desks. 
Rule  7  (a) — Ventilation. 

Although  lighting  from  the  left  hand 
is  considered  so  important,  ventilation 
demands  also  the  provision  of  a  swing 
window  as  far  from  the  lighting  as  possible 
and  near  the  ceiling." 


APPENDIX    II. 

The  Measurement  of  Solid  Angles. 

As  the  solid  angle  plays  such  an  im- 
portant part  in  daylight  calculations,  it 
may  be  well  to  add  a  few  notes  on  the 
measurempijt  of  such  angles,  and  their  use 
in  photometry.  This  matter  has  been 
dealt  with  in  an  article  in  The  Illumina- 
ting Engineer  for  January  1912,  by 
Prof.  Silvanus  P.  Thompson. 

Solid  angles  are  measured  in  terms  of 
the  area  subtended  at  the  point  of 
measurement  divided  by  the  square  of 
the  distance.  The  amount  of  solid  angle 
which  at  unit  distance  radius  is  subtended 
by  unit  area  is  known  as  "  one  steradian  " 


(or  "sterean"),  and  the  above  formula 
makes  use  of  solid  angles  expressed  in 
terms  of  this  unit.  The  whole  solid  angle 
of  space  around  any  point  will  be  47r 
steradians.  A  window  6  feet  high  and 
3  feet  wide  at  a  distance  of  30  feet  sub- 
tends approximately 

6X3  1  ,. 

(30?  =   50     steradian- 

There  is  another  method  of  measuring 
solid    angles    which    is    sometimes    con- 
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v.  nil  nt  and  has  been  widely  adopted  by 
Continental  authorities  in  researches  "n 
Bchool  lighting,  namely,  "square 
degn  i 

\  "square  degree"  is  equal  to  tin- 
solid  angle  subtended  by  a  Bquare  each 
nf  whose  sides  subtends  one  angular 
degree.  Now  on  a  sphere  ol  unit  radius 
the  length  of  1  degree  is  obviously  -  I  vu- 
Hence  the  area  of  one  squan  d< 
mapped   out    on   the  surface   of  such   a 

Bphere   will  be  (^)«= 0-0003046 unite  of 

:     t  herefore    one    Bquare    degn  •■    i- 
equal  i"  00003046  Bteradians. 

••  Fifty  square  degrees  "  (Conn's  value 
which  occurs  frequently  in  tin'  foregoing 
report  i  is  equal  to  about  0*015  Bteradian. 
Assuming  tin-  moal  remote  place  in  a 
schoolroom  to  be  24  feel  from  the  window, 
n    i-    necessary    for   rather   lees    than    0 


Bquare  feet  "t'  window-space  to  be  occu- 
pied by  unobstructed  sky.  in  order  to 
yield  the  56  Bquare  degrees  required. 

For     ..,,.,  =  00156  Bteradians  (which 

re  than  50  Bquare  degn 
It  a  place  in  a  Bchoolroom  n  a  iv<  -  Light 
from  a  certain  ana  <>f  sky,  «.  having  a 
brightness  B  candles  per  sq.  ft.,  and  at 
a  distance  d,  the  illumination  on  the  d<  sk 
will   1' 

B   ,.,  sin  0 
a* 

it  6  is  tin-  average  angle  of  i  l<  vation. 

Naturally  </.  tin-  distance  nt'  the  sky, 
cannol  l«-  determined.  But  <i  <i-  is  the 
solid  angle  u  Bubtended  by  tin-  sky  at 
tin-  place  in  question,  and  tin-  formula 
t  lull  ton  •  becomes  : — 

B  to  sin  9. 


| //  is  proposed  f<>  n  print  this  Report,  together  with  the  Appendix 
Id  Mr.  Watdram's  recent  paper  summarising  Continental  Research, 
and  the  corresponding  Interim  Report  on  the  Artificial  Lighting  of 
Schools  issued  last  near.  This  will  form  a  synopsis  of  recent 
recommendations  on  School  Lighting  which,  it  is  hoped,  will  be  of 
special  interest  to  architects,  school  medical  officers,  and  others  in- 
terested in  this  sullied.     Copies  will  be  available  at  a  cost  oj  6d.  each.  | 


THE   CAUSE   OF   FATIGUE. 

In  the  '/.<  itschrift  fur  t><l<  uchiungsta  n  n 

reference    is  made  to  the  researches  of 

Professoz    Rol  h,  ol  Potsdam,  on  fatigue. 

The    Professoz  points  out   thai  in  every 

:i    there    are    sp<  i 
of  fatigue  arising  from  the  calls  which 
they  make  on  the  workman's  frame  and 
vitality.     Fatigue  may  occur  in  ,■<  ■ 

us,  the  muscles  and  the  oerv<   .     I  •    - 
the  natural  const  quence  of  ovei 
In    the    oaae    of    arl  musculai 

rable  part  i 
muscles  are  overworked;  again,  trouble 
arise  through  cramped  attitudes, 
which  interfere  with  breathing  or 
circulation  of  the  blood.  Fatigue  shows 
itself  in  deeper  breathing,  acoelerat 
of  the  pulse,  I  ire  and 


diminution  in  efficiency.  Best  is  the 
most  potent  method  of  guarding  against 

tin-  consci|uciiccs  of  fatigue.  A  certain 
time  is  accessary  for  the  body  to  recover, 
and    it    would    l>c     wdl    if    employers 

•  1  the  importance  of  providing 
a   sufficiently    lengthy    interval   of 
during  the  da  v.    A  stop  in  the  middle 
of  the  day  is  particularly  desirable. 

1  '•  il  defects,  such  as  flat  I 

cramped  fingers,  and  tiight-blindnese 
or  trembling  of  the  eyelid-,  may  l>e  caused 
by  c.  ii, i .n  occupations. 

It  is  probable  thai  in  some  indust 
defects  oi  eyesight  are  caused  by  deficient 

illumination,  but  in  any  case  the  incon- 
venience    to     u  Inch     had     light  I 

*  to  impose  nervous  strain 
so  cause  fatigue. 


THE  ILLUMINATING  ENGINEER     (july) 


369 


SHORT    NOTES 

ON 

ILLUMINATING    ENGINEERING. 


INSUFFICIENT  ILLUMINATION  AS  A 
CAUSE  OF  NYSTAGMUS. 

Mr.  McKenna  stated  in  the  House  of 
Commons  last  week  that  researches 
made  in  recent  years  appeared  to  point 
strongly  to  the  conclusion  that  working  in 
insufficient  light  was  the  main  cause 
of  miners'  nystagmus,  and  this  point  was 
kept  in  view  when  it  was  decided  to 
impose  photometric  tests  for  all  types 
of  safety  lamps  approved  under  the  Coal 
Mines  Act  1911.  He  was  advised  that 
as  a  result  of  these  tests,  and  of  the 
increasing  use  of  electric  lamps,  the 
illumination  below  ground  was  improving, 
and  he  trusted  that  as  this  improvement 
continued  it  would  have  a  substantial 
effect  in  reducing  the  number  of  cases  of 
nystagmus. — Elec.  Rev. 


LAMP  TO  INDICATE  THE  CENTRE  OF 
THE  UNITED  STATES. 

According  to  L'Electricieit  a  novel 
method  has  been  used  to  indicate  the 
exact  centre  of  the  United  States,  which 
is  located  at  Bloomington,  in  Indiana. 
A  pedestal  has  been  erected  which  carries 
a  mast  and  liag,  and  the  latter  is  illumin- 
ated by  means  of  a  120  candle-power  lamp. 


AN  ANCIENT  LIGHT  CASE. 

The  Builder  contains  an  account  of  an 
action  concluded  before  Mr.  Justice 
Lawrence  in  the  King's  Bench  Division  on 
Thursday.  April  23rd,  in  which  Alderman 
J.  C.  Tozer,  an  ex-Mayor  of  Devonport 
and  the  owner  of  a  large  drapery  business, 
was  sued  for  the  obstruction  of  Ancient 
Lights.  In  the  course  of  the  proceedings 
Mr.  Justice  Lawrence  personally  viewed 
the  premises.  He  pointed  out  that 
it  was  not  enough  merely  to  show  that 
the  light  had  been  diminished ;  it 
was  also  necessary  to  prove  that  the 
efficiency  of  the  workshop  had  suffered. 
In  one  of  the  rooms  it  was  difficult  to 
say  there  was  such  an  injury,  but  in  the 
lower  workshops  the  diminution  of  light 
led  to  a  diminution  in  the  capacity  for 
work  ;  for  this  compensation  to  the  value 
of  £150  was  awarded. 

This  is  an  interesting  judgment.  But 
there  must  be  many  cases  in  which  it  is 
difficult  to  say  exactly  whether  injury 
has  been  caused  and  to  what  extent  the 
illumination  can  be  diminished  without 
the  work  suffering.  Would  it  not  be 
possible  to  establish  a  definite  minimum 
value  of  illumination  which  ought  always 
to  be  exceeded  in  premises  where  people 
habitually  work  by  daylight  ? 


370 


THE  ILLUMINATING   ENGINEER     (>cly) 


TRAFALGAR  SQUARE  BY  NIGHT. 

The  illustration,  showing  a  niu'lit  view 
of  Trafalgar  Square,  brings  out  very 
clearly  the  "  silhouette-effect  "  which 
is  very  frequently  met  with  in  outdoor 
lighting.  We  Bee  objects,  do!  by  the 
light  reflected  from  them,  but  as  dark 
objects  silhouetted  against  a  bright 
background.  The  picture  also  Bhows 
how  relatively  dark  the  central  portion 
of  the  Bquare  is  compared  with  the  lights 
round  the  edges— a  |>« <;nt  which  has 
(.ft. -ii  been  commented  upon  l>v  visitors 
to  London. 

RESPONSIBILITY    FOR    ELECTRIC 
LIGHT    INSTALLATION. 

Much  attention  has  been  devoted  in 
the  technical  papers  t<.  the  case  of  the 
9<  etary  of  State  for  Wax  <<  rmu  M< 
Krkland&CapperandMr.J.  B.T.Woodd 
with  reference  to  the  electric  lighting 
of  the  new  Army  Medical  College  at 
Mill  bank.  The  electrii  wiring  was 
unsatisfactory  and  the  Architect  was 
sued  for  negligence.  His  defence 
th.it  at  the  Architect,  he  was  qoI 
amble,  and  that  the  contract  pro- 
vide 1  for  the  electric  lighting  to  be 
placed  in  the  bands  of  experts. 

In  the  end  judgment  was  entered  for 
the  plaintiff.  It  appears  thai  this  is 
one   of   the   man}  in    which   the 

client    falls    between    two  The 

lighting    n    not    taken    up    sufficiently 
seriously  either  by  the  Architect  or  the 
ml    the    result    is 
defective    work.     We    have    frequently 

pointed    <>ut    that    in    t:  ;    .,     |, ,,,.,. 

building  it  would  be  well  worth  while  t.. 

have  a   special  expert   to  ntrol 

of    the    lighting   arrangements,  and    t«. 
make  him  solerj  responsible. 


Trafalgar  Square  by  night. 

A  JOINT  STREET  LIGHTING 
COMMITTEE  IN  THE  UNITED  STATES. 

We  are  interested  to  note  that  a  street 
Lighting  Committee  has  been  form 
the    United   States    under   the   aus] 
<>f  the  National  Electric  Light  Association 
and  the  Association  of  Edison  Illuminat- 

The  movement  in  favour  of  a  standard 
specification  on  street  lighting,  which 
has  been  BO  actively  taken  op  in  this 
country,  is  evidently  being  developed  in 
the  United  States.  We  understand  that 
the  Committee  will  have  the  assistance 
«>f  a  number  of  gentlemen  paominently 
associated  with  street  lighting,  and  the 
results  of  their  investigat  ons  will  be 
followed  with  much  interest  in  this 
country.     We  believe  thai  it  is  prop 

tO    e. .inluct     the    il.  .  ,;,    ;,    vcIV 

large  scale,  and  that  .1  experimenta 

on     ■  bting   installations   will   n.l 

an  important  place  in  the  programme. 
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NELA    RESEARCH    LABORATORY 

(Cleveland,  Ohio,  U.S.A.). 

We  have  frequently  called  attention 
to  the  important  work  carried  on  in  the 
Nela  Research  Laboratory  (Ohio,  U.S.A.) 
under  the  supervision  of  Dr.  E.  P.  Hyde. 
We  now  learn  that  an  important  departure 
has  been  made  in  the  establishment  of  a 
Section  of  Applied  Science,  which  is 
supplementary  to  the  department  of 
Pure  Science  established  about  five  years 
ago.  We  feel  sure  that  this  departure 
will  add  considerably  to  the  reputation 
of  the  Laboratory,  and  we  shall  look 
forward  to  the  publication  of  its  work 
with  great  interest. 

We  are  also  informed  that  Dr.  C.  E. 
Mendenhall,    Prof,    of    Physics    at    the 


University  of  Wisconsin,  Dr.  Knight 
Dunlop,  Associate  Professor  of  Psychology 
at  the  Johns  Hopkins  University,  and 
Dr.  W.  E.  Burge,  Assistant  Professor 
in  Physiology  at  the  University  of 
Illinois,  have  accepted  invitations  to  carry 
on  research  at  the  Nela  Laboratory 
during  the  summer.  Dr.  Willibald 
Weniger,  of  the  Oregon  Agricultural 
College,  and  Mr.  A.  F.  Wagner,  of  Purdue 
University,  are  also  to  take  part  in  the 
work. 

Finally  we  note  that  a  research  fellow- 
ship in  Ophthalmology  has  been 
established  for  the  year  1914-1915, 
with  an  honorarium  of  700  dollars,  with 
a  view  to  the  carrying  on  of  researches 
on  the  effects  of  light  and  radiation  on  the 
eye. 


THOMAS    NEWBIGGING. 


It  is  with  great  regret  that  we  record 
the  death  of  Mr.  Thomas  Newbigging 
in  his  eighty-first  year.  Sir  Thomas 
was  widely  known  and  honoured  in  the 
gas  industry,  not  only  for  his  attainments 
but  for  his  charming  personality. 

He  was  associated  with  many  historic 
events  in  the  history  of  gas  lighting. 
Entering  the  industry  in  1857,  he  soon 
began  to  publish  articles  and  to  under- 
take educational  work  in  addition  to 
his  ordinary  duties,  and  his  Handbook, 
which  has  since  been  re-edited  many 
times,  was  one  of  the  first  treatises  on 
gas  engineering. 

Fifty-one  years  ago  he  was  instrumental 
in  forming  a  small  body  of  enthusiasts, 
which  afterwards  developed  into  the 
Institution  of  Gas  Engineers,  of  which 
he  was  President  and  Hon.  Treasurer. 

Sir  Thomas  was  indeed  one  of  the 
"  Grand  Old  Men  "  of  the  industry,  and 
his  loss  will  be  widely  regretted. 


Born  1833— Died  1914. 
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REVIEW   OF   THE 
TECHNICAL    PRESS. 


[Owing  to  tht    pressun    on   our  spact    wt    art  somewhat    reducing   tht    length    >>i   tats 
■  tick  :     "'<   shall  includ*   tht    various  items  omitted  in  next  month's  review.] 


'I'm:  -ul.j.rt  of  street  lighting  is  being 
keenly  taken  up  in  the  United  States, 
and  it  is  stated  t  hat  an  influential  <  k>m- 
mittee  ia  being  formed  to  carry  out 
practical  experiments.  J.  I!-  Cbavath 
[Elec.  World,  May  Bth)  pointe  out  that 
preconceived  ideas  have  been  quite 
upset  by  the  arrival  of  many  i  ew 
illiiniiiiants :  many  problems  will  have 
t<>  be  considered  at  i — ».  In  most 
American  streets,  he  Bays,  objects  are 
.-till  Been  mainly  as  "  silhouettes  " 
against  a  bright  background,  but  this 
may  be  changed  in  t  he  fut  ure. 

Another  piece  of  interesting  news  from 
the  Qnited  Btatea  relates  to  the  work 
of  the  newly  formed  "Society  for 
Electrical  Development,  to  which  we 
ref<  r  elsewhere.     (See  p.  375.) 

II.      I'..      [VXS     {.I  "H  i  it.     <il     tin      Fin  ii  hi  in 

I  •  I'll- .  \\.\\  i  has  b  long  art  icle  on 
Artilicial  Daylight.  The  various  steps 
1..-.I  and  -linn  mi  ire  informal  i<  m 
given  "ii  the  application  ol  1 1 1 « -  daylight 
ii  to  incandescent  manl lee.  Those 
u  it  h  ii'i  per  cent ,  oeria  give  b  much 
w  niter    liL-ht    t  nan    w  hen    0*  i  ent. 

ceria  i-  used  and  are  more  efficient  for 
conversion  into  artificial  daylight.  The 
author  also  describes  the  use  ol  artificial 
daylight  spectacles,  and  ent<  • 
calculation  of  th<-  cost  "i  producing 
artificially,  in  an  average  dwelling  room,  an 
exact  reproduction  of  daylight  condit 
both  axis    colour   and    intensity. 

The    room    in    which    his    experu 
wen  made  would  require  20,000  watts; 
but   if  one  oould  produce  only  i  he  i 
radiation  wanted,  •~'t|  watt-  would  suffice. 


Another  article   in   the  same  number 
of  the  Journal  of  tht   Franklin  Institute, 

by  C.  0.  IIakkim.tiin,  deals  with  Light 
Signals.  Diagrams  of  various  lenticular 
arrangements,  showing  the  distribution 
of    candle-power,    are    given.     There    is 

also  an  article  on  a  similar  subject  by 
Wolf  (Z.f.H..  .May  loth). 

M.  hi.  ezesb  [Elec  World,  May  Kith) 
has  been  carrying  out  some  rather  novel 
experiments  with  the  flicker  photometer. 
Among  other  points,  he  raises  the  question 
whether  such  instruments  give  the  same 
results  as  those  of  the  eouality-of-bright- 
aess  type;  and  whether  the  result, 
even  if  consistent,  is  physiologically 
correct.  He  compares  a  pure  yelkra 
liL.rlit  with  a  composite  one,  which  is 
exactly  similar  to  the  eye,  but  is  B 
mixture  of  red  and  green.  Both  ty]  • 
instruments  give  substantially  the  Bame 
results  in  this  comparison,  which  is 
evidence  in  favour  of  the  correctness  of 
the  flicker  photometer. 

F.     Lapobtb     (/»'"//.     Soc.      Int.      dee 
Elect  .   \|>nli  describes  briefly  some 

on  the  efficiency  of  cinematograph 
apparatus.  Teats  on  six  different  types 
ol  apparatus  were  made  and  very 
variable  results  obtained.  For  example, 
with  the  apparatus  stationary,  illumina- 
tion on  the  screen  varying  from  about 
1 — 450  lux  (approx.  ^\,  i">  foot -candles) 
were  recorded, and  the  useful  Mux  on  the 
d  was  in  one  case  as  low  a^  1  lumen 
and  in  another  as  high  as  1,400  lun 
The  apparatus  bested  included  arc 
projectors,  and  those  using  Nernel 
and  miniature  tungsten  filaments.      The 
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efficiency  of  the  apparatus  tested 
varied  from  13 — 277  millilumens  per 
watt  according  to  how  it  was  used. 

Among  other  articles  on  photometry  we 
may  note  the  account  of  a  lawsuit  in  the 
United  States  arising  out  of  some  street 
lighting  tests  (Elec.  World,  April  25th). 
The  case  was  remarkable  for  the  number 
of  photometric  experts  called  in  evidence. 

A  considerable  number  of  tests  had 
been  carried  out,  and  a  variety  of  photo- 
metric methods  used,  showing  that  the 
lamps  in  situ  were  not  giving  their  rated 
candle-power.  But  the  tests  were  set 
aside  and  judgment  was  given  in  favour 
of  the  contractor. 

In  Licht  und  Lampc  (May  7th)  there  is  a 
rather  interesting  article  dealing  with  the 
lighting  of  prisons,  and  describing  the 
special  wiring  arrangements  needed  in 
order  to  make  it  impossible  for  the 
prisoners  to  tamper  with  the  lights. 

Lux  (Z.f.B.,  May  10th)  describes  some 
of  the  chief  methods  of  theatre  lighting. 
The  almost  universal  system  now  pre- 
vailing is  to  have  banks  of  lamps  in  four 
colours,  separately  controlled  through 
rheostats,  so  that  any  desired  tint  for  the 
main  illumination  can  be  obtained.  For 
special  colour-effects  arc  lamps  with 
treated  carbons,  or  reflection  from  coloured 
surfaces,  are  also  used. 


Turning  to  articles  on  illuminants 
in  general  we  may  note  Pausert's  con- 
tribution {Rev.  Elcctrique,  March  20th)  on 
the  lighting  of  a  section  of  Paris  by  the 
new  Bardon-Carbone  arc  lamps.  These 
lamps  use  mineralised  carbons  in  an 
enclosed  space.  In  the  direct  current 
lamps  the  electrodes  last  110 — 120  hours, 
in  the  A.C.  lamps  about  90  hours.  The 
watts  per  mean  lower  hemisph.  c.p. 
are  given  for  these  lamps  as  0*17  (D.C.) 
and  0'29  (A.C.)  respectively. 

Finally,  reference  may  be  made  to  some 
notes  in  a  recent  number  of  Licht  und 
Lajnpe  on  the  use  of  special  illuminants 
in  warfare.  One  of  these  is  the  magnesium 
bomb.  This  was  originally  intended 
to  be  thrown  by  the  soldiers,  and,  bursting 
in  the  air,  to  shed  a  brilliant  light, 
revealing  the  whereabouts  of  the  enemy. 
But  these  missiles  must  be  carefully 
directed,  otherwise  the  glare  they  cause 
may  be  more  troublesome  to  the  party 
projecting  them  than  to  the  enemy. 
Now  it  is  found  best  to  fire  them  a  fair 
distance  from  a  gun  so  as  to  get  the  light 
well  above  the  army  being  attacked. 
Another  special  device  is  a  chemical 
preparation  which  bursts  into  a  brilliant 
flame  when  thrown  on  the  water  ;  this  is 
considered  useful  to  reveal  the  where- 
abouts of  the  enemy,  when  fording  rivers, 
&c. 
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Ives,  H.  E.     Artificial  Daylight  (Journ.  of  the  Franklin  Inst.,  May). 
Laporte,   F.     Essais   Photometriques   Sommaires  d'Appareils   C'inematographiques   (Soc.   Int.   des 

Electriciens  Bull.,  April). 
Luckiesh,  M.     Heterochromatic  Photometry  (Elec.  World,  May  16th). 
Lux,  H.     Moderne  Theater-Beleuchtung  (Z.f.B.,  May  10th). 

Pausert,  T.     Les  nouvelles  lampes  a  arc  de  l'eclairage  public  a  Paris  (La  Revue  Electrique,  March  20th). 
Pfund,  A.  H.     Laboratory  Mercury  Vapour  Lamps  (Phys.  Rev.,  April). 
Schanz,  F.     Uber  die  Veranderungen  und  Schadigungen  des  Auges  durch  die  nicht  direkt  sichtbaren 

Lichtstrahlen  (Z.f.B.,  May  10th). 
Wolf,  M.     Neuere  Beleuchtungsvorrichtungen  f iir  Leuchtturme  oder  dergleichen  (Z.f.B.,  May  10th). 

Photometric  Tests  of  Lamps  for  Street  Lighting  (Elec.  World,  April  25th). 

Beleuchtung  im  Gefangnissen  (L.v.L.,  May  7th). 

Neue  Leuchtmittel  fur  die  Infantrie  im  Felde  (L.u.L.,  May  7th). 

Activities  of  the  Society  for  Electrical  Development  (Elec.  World.  May  16th). 

Report  of  the  Committee  on  Outdoor  Lighting  (Am.  Gaslight  Jour.,  February  16th). 

CONTRACTIONS    USED. 


Phys.  Rev. — Physiccd  Review. 
L.u.L. — Licht  und  Lampe. 


Z.f.B. — Zeitschrift  filr  Belcuchtungswesen. 
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REVIEWS   OF   BOOKS 

AND 

PUBLICATIONS  RECEIVED. 


Incandescent  Electric  Lamps  and  their 
Application.  By  I).  H.  Ogley.  (Long- 
mans,  <ir<>,,  <t,,il  Co.  2s.  6d.  net. 
1914;  KIT  /'/>.;  56  illustrations.) 
In  this  little  book  much  that  the  author 
says  is  applicable  to  general  illuminating 
engineering,  although  three  out  of  the 
eleven  chapter-  are  devoted  to  ineandes- 
cent  lamps.  The  initial  portion  of  the 
book  deals  with  the  chief  photometric 
quantities  and  laws,  the  best  known 
standards  of  light,  and  photometers. 
The  treatment  is  necessarily  condensed, 
and  only  one  type  of  illumination-photo- 
meter  is  described.  Following  this  we 
have  the  three  chapters  on  incandescent 
lamp-,  an  account  of  The  Eye  and  the 
Principles  of  Vision,  and  a  brief  discus- 
sion OTJ  dired  and  indirect  lighting. 
Finally  there  is  a  short  account  of  illu- 
minating engineering  calculation-. 

The  book  contains  a  number  of  illus- 
trations drawn  from  the  American 
"  primer"  on  "  Light  :  its  Use  and  Mis- 
use,"   and    Others    illustrating    direct    and 

indirect    lighting.     The  latter  appear  to 

be    drawn     mainly    from    a    few      BOUTCeS, 

and   we  think   that    in  a  second  edition  a 

.somewhat     greater     variety     might     be 
d<  •  irable. 

We  are  glad  ti  Bee  in  the  publication  of 
this  little  book  an  illustration  of  the 
demand  for  literature  on  iUuminating 
engineering,  and  we  hope  that  the 
lecturers  al  other  technical  institutions 
will  follow  Mr.  Ogley's  example  and  take 
t  he  subject    up  in  t  heir  coui 

OTHER  PUBLICATIONS  RECEIVED. 

.1  Handbook  of  Machim  Shop  Lighting. 

We  have  received  from  the  Industrial 
Commission  of  Wisconsin  ■  booklet  on 
Shop  Lighting  prepared  bj  Mr.  Schwarze, 


Electrical  Engineer  of  the  Pfister  and 
Vogel  Leather  Company,  Milwaukee. 
The  State  of  Wisconsin  has  been  excep- 
tionally active  in  preparing  recommenda- 
tions on  Industrial  Lighting,  and  seems 
to  have  been  one  of  the  first  authorities 
to  take  the  matter  up. 

The  book  contains  a  number  of  illus- 
trations of  factory  lighting  by  artificial 
light,  and  sketch's  of  various  types  of 
reflectors  suitable  for  local  lighting.  The 
recommendations  are  evidently  the  re- 
sults of  practical  experience,  and  alto- 
gether it  is  an  enterprising  publication. 
There  is  just  one  point  to  which  exception 
might  be  taken.  The  author  habitually 
deals  with  the  amount  of  illumination 
necessary  by  suggesting  a  certain  number 
of  candle-power  per  square  foot.  At  this 
stage  in  Illuminating  Engineering  we 
think  that  it  would  have  been  preferable 

to  have  given  this  value  direct  in  foot- 
candle.-,. 

Proceedings  of  the  American  Oas  Institute. 
Parts  1.  and  II..    L914. 

A-  usual, these  two  volumes  contain  a 
record  ■•!'  a  considerable  amount  of  work. 
We  note  there  are  several  communica- 
tions dealing  with  illumination,  including 

those  of  M.  Luckiesh,  C.  A.  Luther,  and 
P.   S.   .Millar. 

Report  of  tin-  Proceedings  <it  the  Thin! 
International  Road  Congress  held  m 
London,   1913. 

This   Report    contains  a   record  of  some 

keen  and  useful  discussions.  Our  only 
criticism  is  that  the  remarks  of  speakers 
have  been  reported  verbatim;  in  Borne 
-  are  discursive  and  not  very  intelli- 
gible, and  would  have  benefited  by  a 
little   closer  editing. 
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THE     SOCIETY      FOR      ELECTRICAL 
DEVELOPMENT. 

A  New  Movement  in  the  United 

States. 

In  a  delightfully  printed  book  which  we 
have  just  received  from  the  National 
Lamp  Works  of  the  General  Electric  Co. 
(Cleveland,  Ohio,  U.S.A.),  the  objects  of 
this  newly  formed  society  are  outlined. 
Under  the  heading  of  "  Camp  Co-opera- 
tion "  it  summarises  the  various  ad- 
dresses of  prominent  members  of  the 
electrical  industry  delivered  at  Associa- 
tion Island  in  1913,  and  is  concluded  by 
an  account  of  the  Society's  Aims  and 
Objects  and  By-Laws. 

Its  motto  is  "  Do  it  Electrically."  We 
have  nothing  similar  in  this  country.  The 
support  of  all  the  best  known  electrical 
engineers  and  of  all  the  chief  electrical 
organisations  has  been  secured,  and  the 
Society  is  planned  to  include  practically 
all  concerned   in  the  electrical  industry. 

The  book  mentioned  above  contains 
a  series  of  21  addresses,  most  of  them 
bearing  on  co-operation.  Mr.  R.  J. 
Crouse  and  Mr.  H.  L.  Doherty  describe 
and  explain  the  aims  of  the  Society, 
Mr.  N.  Macbeth  deals  with  the  co-opera- 
tive features  of  the  American  Illuminating 
Engineering  Society,  Dr.  C.  P.  Steinmetz 
deals  with  technical  developments  of  the 
electrical  industry,  and  there  are  contri- 
butions by  Mr.  J.  B.  McCall,  Mr.  A.  W. 
Burchard,  and  others. 

In  a  recent  number  of  the  Electrical 
World  there  is  a  more  detailed  account  of 
its  programme  of  this  American  Society, 
as  set  forth  at  the  annual  meeting  held  in 
Philadelphia  on  June  1st. 

At  the  formation  of  the  Society  it  was 
announced  that  200,000  dollars  would  be 
necessary  before  a  start  was  made.  It 
appears  that  all  details  of  organisation 
have  been  settled,  and  that  the  Society 
is  now  actively  at  work.  Its  programme 
is  far-reaching.  Local  leagues  are  to  be 
organised,  and  information  and  assistance 
for  local  displays  and  advertising  will  be 
obtainable  from  headquarters.  Delegates 
will  be  present,  and  papers  presented  at 
all  conventions  where  users  of  electricity 
assemble.  Assistance  will  be  given  to 
builders,  architects,  and  engineers  in  the 
preparation  of  proper  specifications.  The 
Society  will  co-operate  with  publishers 
of  text -books  in  order  that  they  may  be 
kept  up  to  date  ;  moving  picture  films, 
showing  the  applications  of  electricity,  will 
be  furnished  to  schools  ;  visits  may  even 
be  arranged  to  neighbouring  large  works. 

An  attempt  is  to  be  mad-.:  to  collect 
information  &s  to  all  possible  uses  of 
electricity  in  a  variety  of  industries,  and 


all  this  information  will  be  tabulated  at 
the  Commercial  Exchange  Bureau  at 
headquarters.  Advice  will  be  given  on 
advertising,  special  writers  will  be  engaged 
to  write  and  prepare  not  only  technical 
and  popular  articles,  but  even  short 
stories,  in  which  the  uses  of  electricity 
will  be  introduced  ;  and  discussions  on 
these  subjects  will  be  constantly  organised 
at  meetings  of  such  bodies  as  the  Elec- 
trical Contractors  Association,  the  Elec- 
trical Supply  Jobbers  Association,  and  the 
National  Electric  Light  Association. 

Altogether  the  work  contemplated  is  on  a 
gigantic  scale,  and  we  shall  be  interested 
to  see  how  this  movement  proceeds. 

dr.  a.  s.  McAllister. 

We  note  that  Dr.  A.  S.  McAllister  has 
been  elected  President  of  the  Illuminating 
Engineering  Society  (U.S.A.)  for  the 
coming  session.  Dr.  McAllister  was  born 
at  Covingt<  a.  Virginia,  in  1875.  After 
passing  through  the  Pennsylvania  State 
College,  he  devoted  himself  to  electrical 
engineering  in  connection  with  coal 
mining,  and  afterwards  entered  the  works 
of  the  Westinghouse  Company.  Sub- 
sequently he  entered  on  a  post  graduate 
course  at  Cornell  University.  For  some 
years  he  was  on  the  staff  of  the  Pennsyl- 
vania State  College,  at  which  he  is  now 
the  Professor  of  Electrical  Engineering. 

Dr.  McAllister  is  also  widely  known 
as  the  Editor  of  the  Electrical  World. 
Although  he  has  published  works  on 
electrical  machinery  and  other  branches 
of  electrical  engineering,  he  is  well  known 
as  an  expert  on  illumination,  and  has 
been  an  active  member  of  several  com- 
mittees of  the  American  Illuminating 
Engineering  Society. 

BRITISH  ACETYLENE  AND  WELDING 
ASSOCIATION. 

Annual,  Genekal  Meeting. 

The  Annual  Meeting  of  the  above 
Association  took  place  at  the  West- 
minster Palace  Hotel,  London,  on  May 
22nd,  and  was  followed  by  the  Annual 
Dinner  at  the  Trocadero  Restaurant  in 
the  evening. 

At  the  afternoon  meeting  the  President 
presented  the  report  of  the  year,  and  the 
new  President,  Mr.  T.  E.  Allen,  was 
elected.  Mr.  Charles  Bingham  was  elected 
Vice-President. 

Before  this  formal  business  was  trans- 
acted two  papers  were  read  by  Mr. 
K.  S.  Murray  and  Mr.  C.  Bingham  res- 
pectively on  Welding  Schools  and  the 
Testing  of  Carbide.  There  are  already 
ten  welding  classes  in  various  cities,  and 
the  movement  is  rightly  considered  a 
novel  and  enterprising  one. 
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TRADE    TOPICS 
AND     INDUSTRIAL     SECTION. 

[At  the  request  of  many  of  our  readers  we  have  extended  the  spa  to  Trade 

\otes.  and  are  open  to  receive  for  publication  particulars  of  new  developments  in  lamps, 
and  all  kinds  "t  apparatus  OOOnected   with   illumination. 

The  contents  of  these  pages,  in  which  is  Included  information  supplied  by  the  maken, 
will,  it  is  hoped,  serve  as  a  gui<l<-  to  recent  commercial  d--vrlopmeuts,  and  we  welcome 
the  receipt  of  all  bona  fide  information  relating  thereto.] 


PRESS  VISIT  TO  THE  G.E.C.  WORKS 
AT  WITTON. 

On  Monday,  15th  June,  many  members 
of  tli<-  Press  avails  1  themselvesof  tin-  invi- 
tation of  tli.-  General  Electric  Co.,  Ltd., 
t«.  visit  their  work-  at  Witton,  and  tin; 
I.M.K.A.  also  paid  the  work-  a  \  i-it  on  the 
following  day. 

rl'li.-  details  of  manufacture  have  been 
dealt  with  in  the  technical  press.  We 
would  lik.-  to  make  special  mention  <>i 
tin-  manufacture  of  an-  lighl  carbons, 
which  ha-  been  brought  to  a  high  Btandard 
,,i"  perfection  at  Witton.  As  i-  well 
known,  these  carbons  an-  supplied  in 
large  quantities  to  the  Admiralty,  and  it 
i-  satisfactory  to  tin. I  that  notwithsti  ad- 
ing  the  severe  competition  of  foreign 
manufacturers,    this    tirm    can    compete 

Successfully  as  n-L'ards  price  and   quality. 

W--  would  also  like  t<>  mention  thai  the 
daylighl  illumination,  while  ample  unci 
even  excellent  in  most  parte  of  the 
riee,  wet  capable  of  improvement  in 
others.  When  daylight  is  insufficient 
the  arrangements  for  artificial  lighting 
should  be  particularly  complete.  No 
doubt  the  illuminating  engineering  de- 
partment of  the  company  will  take  this 
matter  in  hand  and  arrange  for  the 
Btandard  of  illumination  t<>  be  in  accord- 
i  with  the  progressive  policy  of  the 
company. 

EDISWAN   SIGNS  AND  OTHER 
ACCESSORIES. 

Prom   the    Edison    and    Swan    United 
Electric   Light   Co.,   Ltd.   (Ponder's    End, 
Middlesex),  we  receive  particular-  of  the 
,...,,1   "  Zenith      ana      Meteor  "  illu- 
minated   box-signs.     The  essentia]   point 
i„  ti„.  ii-.-  "i"  special  thinly  flashed  opal 
pplemented   by  white  reflectors, 
M,,,l  ,t  i-  claimed  that  a  very  even  distri- 
bution of  light   can   be  obtains  I  u  ith  a 
10       tt   lamp,  whereas  four  such 

lamps    were    previously    nc  .---arv. 

Prom  the  same  company  we  receive 
the  latest  catalogue  dealing  with  Bdiswan 


Bells,  Batteries,  Pushes,  &c.  This  in* 
dudes  various  Bpecial  accessories,  such 
as  Magneto  Mine  Exploders,  Detectors, 
LightninL'  Conductors,  ftc. 

GAS  LIGHTING   IN  MOSCOW. 

A  correspondent  sends  as  some  par- 
ticulars of  the  L'as  lighting  of  Moscow, 
where    a    station    capable    of    supplying 

approximately     1. sou, ooo     to     4,500,< 

cubic  feet    per  day  i-  now  in  existence. 
We   understand   thai    high-pressure 
lighting  has  not  yet  been  provided,  but 
a  number  of  the  chief  streets  are  quite 
well  lighted  with  Graetsm  lamps. 

At  the  same  time  many  oftheoutlying 
streets  are  illuminated  in  a  rather  primi- 
tive fashion,  many  of  them  with  open 
flame  uras  burners,  and  others  even  with 
oil  lamps.  In  fact,  Moscow  illusti 
a  curious  transition  from  Oriental  to 
Western  methods. 

Siemens  Contract.  We  are  informed 
that  Messrs.  Siemens  Bros.  Dynamo 
Works,  Ltd.,  have  obtained  the  contract 
from    the  Royal  .Mail  Steam  Packet  Co. 

for  the  supply  of  metal  lilameiit  lamps, 
which  includes  Tantalum  Lamps  for  Ship 
Lighting,  and    Wotan    Lamp-   for  Office 

Lighting,  both  at  London  and  South- 
ampton, for  the  ensuing    12  month-. 


Messrs.  Falk  Stadelmann  and  Co.  (83- 
B6,  Parringdon  Road,  E.C.)  send  as  par- 
ticular- of  the  "Antarctic"  Electric 
Motor  Pans,  and  "  Parringdon  "  H.Y. 
Plat  Tumbler  Switches. 


The  Sun  Electrical  Co.,  Ltd.  (118-120, 
Charing (  toss  Road,  London,  W.C.);  Lists 
of  the  "Sun"  Switch-Ceiling  Rose,  the 
Lavigne  Electrical  Unpickable  Lock,  and 
Pittings  for  "Half-Watt"   Lam].-. 


Bristol  Engineering  Co.,  Ltd.  The 
'  Hart  "  heating  and  drying  lamp,  using 
crude  oil  or  petroleum  vapour,  and  use!  'I 
for  boiler  shops,  machine  shops,  inn. 

steel  structural  works,  -hip  yard-,  tee. 
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THE    NATIONAL   PHYSICAL 
LABORATORY. 

The  Annual  Meeting  of  the  General 
Board  of  the  National  Physical  Labora- 
tory took  place  on  Friday,  May  19th. 
Sir  Wm.  Crookes,  President  of  the  Royal 
Society,  presided,  and  at  the  conclusion 
of  the  meeting  there  was  a  reception  of 
visitors,  who  subsequently  inspected  the 
various  laboratories. 

We  notice  that  an  appeal  is  being 
made  to  the  Government  for  an  increase 
in  the  present  grant  of  £7,000  per  annum 
towards  the  support  of  the  Laboratory. 
This  appeal  has  received  most  influential 
support,  and  surely  deserves  careful  con- 
sideration.     Many     people     have     been 


brought  in  touch  with  particular  aspects 
of  the  Laboratory's  work,  but  probably 
few  realise  the  width  and  variety  of  the 
work  now  carried  on  and  the  relatively 
small  support  received  in  comparison 
with  that  given  to  similar  Institutions  in 
other  countries. 

We  have  little  doubt  that  as  time  goes 
on  the  National  Physical  Laboratory 
will  be  in  a  large  measure  self-supporting. 
But  we  think  the  time  has  now  come 
when  it  should  receive  the  desired  exten- 
sion of  Governmental  support.  Under 
the  able  guidance  of  its  Director,  Dr. 
R.  T.  Glazebrook,  and  the  specially 
skilled  staff  at  his  disposal,  the  Laboratory 
should  be  able  to  extend  its  work,  which 
will  be  of  permanent  value  to  the  nation. 
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INDIRECT  LIGHTING  IN  THE  EMPIRE  CINEMA,  RUGBY. 


This  building  i-  regarded  .1-  typical 
of  the  many  picture  theatres  throughout 
the  country.  The  lighting  problem  is 
therefore  substantially  the  same  as  that 
usually  encountered  in  this  work. 
Owners  of  cinema  palaces  are  now  alive 
t..  the  importance  of  good  lighting  in 
their  business.  Soft,  well-diffused  ilhi- 
tnination,  without  s  trace  of  glare,  is 
what  is  required.  In  this  case  the  main 
part  of  the  auditorium  (measuring 
approximately  34  ft.  by  10  ft.)  is  lighted 
by  a  Bingle  24-in.  "  Eye-Rest "  brass 
bowl  containing  ten  80-watt  Mazda 
lamps  in  B.T.H.  Eye-Rest  reflectors. 
The  li'jlit-  can  be  gradually  dimmed  by 
11  metallic  dimmer  when  a  film  is  to  be 
shown,  and  raised  again  after  the  film  is 
finished. 

In  addition  special  lighting  is  provided 
in  the  vestibule,  and  tin-  outside  fighting, 
by  three  800-watt  Mazda  lamps  in  veluria 


reflectors,  has  made  this  01  e  of  the  most 
noticeable  buildings  by  iiiL'ht  in  Rugby. 

Among  other  literature  received  from 
the  British  Thomson  Houston  Co.  we  note 
a  pamphlet  dealing  with  "Economy  by 
Reflectors  "  (Holopnane,  Veluria,  Opalux, 
&c.),  and  the  last  issue  of  Mazda  //<"/>< 
News.  The  issue  contains  a  double  page 
series  Of  photos,  showing  Mazda  I i l: 1 1 1  i  1 1  lt 
in  a  large  London  factory,  a  note  on  the 
Light int:  of  a  Squash  Rackets  Court,  and 

various    other    illustrated    and    humOTOUS 

notes. 

We    are    also    asked    to    state    that    On 

p.  .'{lm;  of  our  last    issue  a  view  of    the 

illuminated  Altar  in  St.  Andrew's  <  hunh. 

Plaistow,  was  inadvertently  described  as 
belonging  to  St.  Anne-  Church,  Edgehill, 
an  installation  which  was  also  undertaken 
by  the  British  Thomson  Houston  Co., 
Ltd. 


THE  LIGHTING  OF  YOUR   HOME. 

This  is  the  title  of  ■   rather  singular 

little  booklet  1-- I  bj  Horace  P.  Bowser, 

lit'litniL'  specialist,  of  New  York  City. 
I  ■  dn  uled  into  eight  chapters.  Thai 
they  deal  with  private  house  lighting  on 
rutiier  unusual   lines  "ill   be  understood 

from  the  tit  N's  of  a  few  of  these  sect  ion- 

"Gent  Dual  Existence  in  Design," 

and  '"  The  Bridegr n." 

l  iowe\ -it.  it   put  -  1 1  •  t  expert 

advice  on  the  lighting  of  the  home  quite 
forcibly.     An  interesting  feature  jg   that 


Mrs.  Bowser  also  takes  part  in  this 
work.     Seeing   how    frequently   the   fnr- 

niahing    of    the    home    re>ts    in    won 
hand-,    it    i-    only    logical    to    BUggCSt    that 

she  could  often  give  gi » •<  1  advice  on  the 
arrangement  and  design  of  lighting 
fittings.  Her  services  may  he  par- 
ticularly useful  in  selecting  lamp  shades 
and  glassware,  to  match  the  general  style 
of  decoration;  the  intimate  knowledge 
acquired  by  many  women,  where  to  buy 
any  desired  article  at  short   notice,  may 

he    jii-t     what     is    needed    to    help  the 
-umer  out    of  a  difficulty. 
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EDITORIAL. 

The  Work  of  the  Illuminating  Engineering  Society. 

In  this  number  we  publish  the  revised  List  of  Members  of  the  Illu- 
minating Engineering  Society  (pp.  395-418).  The  number  now  approaches 
500,  and  as  the  diagram  on  p.  389  shows  there  has  been  a  stead}'  increase 
year  by  year. 

To  many  outside  the  Society  it  will  doubtless  be  interesting  to  see  what 
a  vast  field  has  already  been  covered  at  the  meetings  so  far  held.  We  are 
publishing  in  this  issue  a  list  of  the  papers  read,  and  in  the  case  of  several  par- 
ticularly important  international  discussions  the  names  of  those  who  took 
part  in  the  discussion  are  also  given.  In  addition  there  is  a  brief  summary 
of  the  work  accomplished  in  other  directions,  and  a  list  of  the  Committees 
on  which  the  Society  is  represented. 

Collected  in  this  way,  the  activities  of  the  Society  are  seen  at  a  glance, 
and  it  cannot  be  denied  that  the  results  are  encouraging.  In  view  of  the 
recognition  which  the  work  already  accomplished  has  received,  it  should  now 
be  easier  for  members  to  induce  their  friends  to  join  and  so  that  we  may 
be  able  to  do  in  the  future  even  more  than  has  been  accomplished  in  the  past. 
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The  Care  and  Education  of  the  Blind. 

We  have  several  times  referred  to  the  admirable  movement  for  the 
Education,  Employment,  and  Maintenance  of  the  Blind,  which  has  now  found 
expression  in  a  Bill  before  Parliament.  The  objects  of  the  Bill  air  set  forth 
as  follows  : — 

The  object  of  the  Bill  is  to  provide  for  the  Technical  Education  of  the  Blind 
by  the  establishment  and  equipment  of  technical  schools  where  necessary,  or  by  con- 
tributions to  existing  schools  and  institutions  for  the  employment  of  the  blind  ;  or 
by  the  establishment  and  equipment  of  workshops  where  necessary  or  by  contributions 
to  existing  institutions  providing  work  for  the  blind,  for  grants  in  respect  of  augmentation 
of  wages  earned  by  persons  so  employed  ;  for  the  provision  of  the  expenses  of  blind 
persons  at  institutions  or  hostels  while  under  technical  instruction  ;  for  the  employ meat 
and  maintenance  of  blind  persons  incapacitated  from  earning  their  livelihood. 

Everyone  must  sympathise  with  this  measure.  The  training  of  the  blind 
in  technical  schools,  to  be  established  by  local  authorities  throughout  the 
kingdom,  constitutes  a  great  step  forward.  It  is  an  organised  attempt  to 
make  the  lives  of  the  blind  more  tolerable,  and  to  remove  one  of  their  chief 
sources  of  suffering — the  consciousness  of  being  unable  to  do  their  share  in 
the  world's  work. 

The  position  of  the  blind  enlists  the  sympathy  of  all  classes.  Anyone 
with  a  shred  of  imagination  can  appreciate  to  some  extent  what  is  involved 
in  the  loss  of  sight.  Those  of  us  who  arc  occupied  with  the  study  of  light 
perhaps  realise  it  particularly  keenly.  But  at  the  same  time  we  cannot  help 
feeling  that  the  other  side  of  the  problem,  the  prevention  of  blindness,  has 
not  yet  been  sufficiently  studied.  A  complete  investigation  into  the  causes 
of  defective  vision  would  be  of  immense  value  to  future  generations  and 
would  probably  be  a  comparatively  inexpensive  piece  of  work. 

The  point  has  not  yet  been  investigated  by  medical  authorities 
sufficiently  thoroughly  for  us  to  state  the  percentage  and  exact  nature  of 
troubles  so  caused,  but  the  belief  is  gaining  ground  that  these  defects  may 
often  be  traced  to  young  people  working  in  insufficiently  lighted  schoolrooms 
and  to  the  -tram  of  labour  in  badly  illuminated  offices  and  factories.  Men  - 
over,  apart  from  the  effei  t  of  light  on  the  eye  as  an  organ,  it  is  indisputable 
that  working  by  insufficient  illumination  is  productive  of  fatigue  and  liable 
to  injure  the  general  health.  Such  fatigue  manifests  itself  as  headache, 
me  nt  al  irritation  and  nervous  breakdown,  and  this  is  particularly  apt  to  occur 
in   the  .  ase  o|   those  wh  sight  is  already  weak  and  likely  to  become 

worse,  unless  treated  in  time.  In  these  days  we  turn  night  into  day. 
We  cany  through  OUT  w<nk  at  high  pressure,  and  tax  our  eyes  far 
more  than  (Mir  forefathers  did.  Would  it  not  be  well  t<>  establish 
co-operation  between  lighting  engineers  and  medical  men  with  a 
view   t<»  gradually   tracing   and   removing   these   bad  conditions?    This 

piece  of  work  which  mighl  well  l»,-  conjointly  carried  out  with  the 
National  Institute  for  the  Blind,  who-,  president-elect,  Mi.  t  .  A.  Pearson, 
has  de\-ot<  d  aims  It  so  ungrudgingly  to  the  cause  oi  the  sight! 
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The  Problems  of  Street  Lighting. 

In  the  recent  discussion  of  the  proposed  standard  clauses  for  a 
specification  of  street  lighting  the  need  for  more  definite  agreement  as  to  what 
constitutes  good  street  lighting  early  became  evident.  As  yet  the 
object-lessons  served  by  installing  street  lamps  have  hardly  been  sufficiently 
analysed  ;  there  have  been  many  experiments  conducted  (not  infrequently 
the  same  ground  has  been  covered  again  and  again)  on  the  question  of  cost. 
But  only  rarely  has  there  been  any  deliberate  attempt  to  install  various 
systems  of  lighting  over  the  same  length  of  street  with  a  view  to  ascertaining 
the  effect  on  traffic  and  observers. 

A  noteworthy  step  in  this  direction  has  been  taken  by  the  Street  Lighting 
Committee  formed  by  the  National  Electrical  Light  Association  (U.S.A.), 
to  which  we  drew  attention  in  our  last  number  (p.  370).  In  a  preliminary 
report  the  Committee  describes  a  most  interesting  series  of  researches, 
now  proceeding.  A  typical  street  has  been  selected  in  New  York  City. 
This  is  to  be  divided  into  two  halves,  which  can  be  lighted  in  succession  in  a 
variety  of  ways.  The  usual  record  of  gas  and  electricity  consumed  will  be 
kept  and  very  complete  photometric  data  as  regards  candle-power  of  lamps, 
illumination  on  street  surface,  vertical  illumination  and  surface-brightness 
of  surrounding  objects  will  be  taken.  But  in  addition  an  attempt  is  being 
made  to  classify  the  "  visual  effect  "  of  the  various  systems  and  the  impression 
left  by  them  on  the  "  man  in  the  street."  Observers  will  be  asked  to  patrol 
the  street  and  give  their  general  impressions.  Subsequently  they  will 
revise  their  judgment  while  riding  on  tramcars.  Finally  their  attention  will 
be  invited  to  certain  specified  points,  such  as  ability  to  distinguish  the  faces 
of  people  and  approaching  vehicles,  and  to  detect  irregularities  on  the  roadway 
and  pavement.  Other  ingenious  tests  are  being  devised.  For  example, 
observation  targets  consisting  of  galvanised  iron  plates  are  to  be  distributed 
through  the  streets  at  irregular  intervals,  and  observers  will  be  asked  to  state 
the  percentage  of  targets  detected  by  the  eye  in  the  two  portions  of  streets 
compared.  This  will  furnish  one  criterion  as  to  the  detail-revealing  power 
of  the  two  systems.  It  is  interesting  to  note  that  the  Committee  have 
secured  the  co-operation  of  Dr.  Hugo  Munsterberg,  Professor  of  Psychology 
at  Harvard  University,  who  is  analysing  the  part  played  by  mental  im- 
pressions in  connection  with  street  lighting. 

In  the  Report  before  us  the  line  of  research  is  sketched  out  and  the 
results  of  a  few  researches  summarised.  The  final  report  should  be  a  most 
interesting  document.  We  have  often  expressed  the  view  that  similar 
researches  should  be  undertaken  in  this  country  by  a  central  impartial 
testing  department. 
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Illumination  in  Parks  and  Gardens. 

We  have  recently  pleaded  for  a  more  generous  provision  of  illumination 
in  some  of  the  large  London  parks,  which  might  surely  be  much  more  used  bv 
the  public  on  summer  evenings.  The  same  applies  to  the  small  green  oasis 
in  the  centre  of  many  squares,  which  forms  an  attractive  contrast  to  the 
monotonous  grey  of  buildings  by  day,  but  is  not  infrequently  a  sombre  and 
gloomy  spectacle  by  night. 

To  carry  the  idea  a  step  further,  we  may  suggest  that  even  in  private 
gardens  light  might  be  used  with  good  effect  on  summer  evenings — an  idea 
that  i>  developed  in  an  article  on  p.  421.  When  people  are  on  a  holiday  they 
frequently  prolong  their  walks  in  the  twilight.  The  seaside  parade  is 
invariably  brightly  lighted  as  a  matter  of  course,  and  in  some  enterprising 
resorts  electric  light  is  even  led  out  to  the  tents  on  the  beach.     Walkers 

ibe  this  as  "  the  best  part  of  the  day."  Why,  therefore,  do  not  people 
mak<   more  use  of  their  gardens  by  night  ? 

Probably  it  is  mainly  a  matter  of  custom.  It  is  only  gradually  that 
p>  ople  have  1  ome  to  recognise  that  with  the  setting  of  the  sun  the  day  is  not 

ended.     Endoors  the  day  is  now  prolonged  with  artificial  light.     In  time  to 
come  artificial  liurht  will  be  used  in  gardens  in  the  same  way. 

To  the  <  onsumer  who  has  gas  or  electricity  laid  on  it  is  a  simple  matter 
to  lead  out  main-  or  pipes  and  to  get  light  on  the  verandah,  in  the  const  rva. 
tory  or  in  the  summer  house;  even  to  arrange  occasional  lights  amidst 
rockeries  and  foliage.  But  the  country  consumer  who  has  neither  gas  nor 
electricity  available  is  by  no  means  at  a  disadvantage.  There  are  now 
many  portable  lights  available  which  can  readily  be  used  in  the  gardens 
for  parties  and  on  festive  occasions. 

Then  then-  i-  the  special  inducement  of  using  artificial  li.eht  for  gan 
To  the  average  man  who  has  little  leisure  during  the  day  this  is  a  most 
attrai  tive  possibility,  and  in  the  country,  where  opportunities  for  entertain- 
ment are  fewer,  1  oven  d  «  ourts,  devoted  to  lawn  tennis,  squash  racquets,  &  .. 
would  be  invaluable  on  wet  afternoons  and  in  the  evening.  It  will  be  obs<  1  \.  d 
that  this  is  .1  new  use  for  artificial  light.  It  does  not  take  away  business  from 
any  particular  illuminant  and  transfer  it  to  another.  The  large  country 
mansion  with  its  private  generating  plant  could  readily  light  such  courts 
by  electricity.  But  for  such  purposes  acetylene,  petrol  air  gas,  and 
mcandescenl  oil  <  ould  also  be  applied. 

Continental  visitors  to  London  not  infrequently  remark  on  tin-  lack 
of  outdoor  entertainments  by  night,  and  on  the  absence  of  the  cafes  and 

ardens  which  play  su<  b  an  important  part  in  the  life  of  such  cit:< 
Pan-  and  Berlin.    The  climate  in  this  country  has  often  been  blamed  ;  but 

tin- 1-  not  an  insuperable  obstacle,  and  that  with  a 
little  enterprise  much  moi  I  our  parks  and  gardens  might  be 

made. 

Leon  Gaster. 
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TECHNICAL  SECTION. 


The  Editor  while  not  soliciting  contributions,  is  willing  to  consider  the 
publication  of  original  articles  submitted  to  him,  or  letters  intended 
for  inclusion  in  the  correspondence  columns  of  "  The  Illuminating 
Engineer. " 

The  Editor  does  not  necessarily  identify  himself  with  the  opinions 
expressed  by  his  contributors. 


HARMFUL    RADIATIONS    AND    THE    PROTECTION 
OF    THE    EYES    THEREFROM.* 

(Report  issued  by  a  Research  Committee  appointed  by  the  Illuminating  Engineering  Society,. 
U.S.A.,  and  consisting  of  Messrs.  Bond,  Amrine,  Cobb,  Langdon,  Powell,  Richtmyer,  Dr. 
Geo.  S.  Crampton,  and  Dr.  H.  E.  Ives.  Letters  containing  suggestions  were  also  received 
from  Messrs.  Lancaster,  Crittenden,  and  Nutting.) 


The  discussion  was  begun  by  an  attempt 
to  summarise  our  present  knowledge. 
This  brought  out  at  once  the  necessity  of 
clearly  distinguishing  between  radiations 
specifically  harmful  and  radiations  which 
have  a  harmful  effect  merely  because  their 
source  (illuminant)  is  improperly  used. 
Instances  were  cited  where  it  was 
probable  that  investigators  worked  with 
lighting  installations  so  poorly  arranged 
that  the  ill  effects  quoted  might  be  due 
partly  or  wholly  to  the  exposure  of  the 
eyes  to  over-bright  light  sources. 

Another  clear  distinction  necessary 
to  be  made  is  whether  the  harmful  effects 
take  the  form  of  physical  injury  to  the 
tissues  of  the  eye,  or  of  functional 
disturbances.  A  survey  of  published 
researches  shows  that  a  very  large  per- 
centage of  these  deal  only  with  studies 
of  physical  injury,  such  as  inflammation, 
cataract,  &c.  This  has  been  due  in 
large  measure  to  the  fact  that  tests 
for  functional  disturbances,  for  the  effects 
of  cumulative  or  repeated  exposure, 
are  almost  unknown. 


*  Trans.  Ilium.  Eng.  Soc,  U.S.A  ,  Vol.  IX., 
1914,  p.  307. 


What  Radiations  are  Harmful  ? 

On  taking  up  the  question  :  "  What 
radiations  are  harmful  ?  "  it  developed 
that  a  common  defect  of  recorded  work 
is  absence  of  quantitative  data.  It  is 
often  impossible  to  separate  the  effects 
of  quality  of  radiation  from  quantity  or 
intensity.  Sufficient  care  has  not  been 
taken  in  isolating  the  radiations  of  the 
particular  wave-lengths  which  are 
supposed  to  be  harmful.  Thus  in  work 
with  ultra-violet  light  very  few  experi- 
menters have  tried  the  effects  of  ultra- 
violet radiations  alone,  i.e.,  with  no 
visible  rays.  In  many  cases  the 
supposedly  harmful  light  sources  have 
had  present  an  enormous  preponderance 
of  infra-red  or  heat  radiation.  A  case 
in  point  is  "  glass  workers  cataract,*' 
frequently  ascribed  to  the  ultra-violet 
light,  yet  caused  (if  indeed  it  is  proved 
to  be  unduly  prevalent  among  glass 
workers)  by  the  radiation  from  furnaces 
and  hot  glass  overwhelmingly  pre- 
dominant in  infra-red. 

In  spite  of  these  criticisms  of  many 
experiments  on  ultra -violet  light,  there 
seems  to  be  no  doubt  that  ultra-violet 
light      of       certain       wave-lengths       is 
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intrinsically  harmful  to  the  anterior 
portions  of  the  eye  which  receive,  and 
by  their  absorptive  characteristics  pro- 
tect, the  posterior  portions.  Functional 
disturbances  due  to  the  cumulative 
effects  of  prolonged  or  repeated  exposure 
are  not  fully  investigated,  and  one 
that  on  the  time  ol  adaptation,  which 
appears  promising,  has  been  made 
apparently    only    with    total    radiation, 

rich  in  infra-red. 

It  appears  thai  the  possible  effect.-  ol 
infra-red  radiation  have  been  somewhat 
neglected,  especially  in  view  of  the  fact 
thai    most  artificial   iUuminants  are  so 

rich    in    heat    radiation.      Direct    physical 

injury  is  apparently  nol  to  be  expected 
from  these  rays,  unless  of  such  intensity 

as  to  actually  hum. 

More  Quantitative  Data  Needed. 

Both    in    the    case    of    ultra-violet    and 

infra-red  there  appears  to  be  a  lack  of 
definite  quantitative  data  on  the  trans- 
mission of  the  media  of  the  Living  eye. 

Some  time  was  spent  in  discussion  of 
the  amount  of  ultra-violet  and  infra- 
red radiations  in  ordinary  illuminants. 
Emphasis  was  laid  on  the  fact  that,  for 
the     same     brightness,     most     artificial 

Sources  have  far  less  ultra-violet  than 
daylight,  although  much  more  infra-red. 
It  was  however  broughl  ou1  thai  the 
difference  between  the  brightness  of  the 
illuminaiit     and    of    most     illuminated 

objects  was  far  greater  than  is  experienced 

by  day,  so  thai  these  comparative  figures 
mighl       in     practice     be     misleading. 

Attention  was  called  to  the  fact  that  the 
ol  adaptation  of  the  eye  for  artificial 

lighl    ri    different    than    for    davliuht    and 

may  greatly  alter  its  susceptibility. 
Protecting  Glasses. 

The  discussion  concluded  with  tin' 
subjeol  of  protective  glasses.  In  view 
of  the  indefiniteness  ol  our  knowledge 
what  radiations  are  actually  harmful, 
the  question  of  what  kinds  of  ■_■!■ 
would  l.e  protective  i>  not  capable  of 
very  definite  answer.  The  physical 
injury  due  to  altra-violel  radiation  can 
unquestionably  be  stopped  by  gl 
opaque  to  those  i  'I''1'  ■  simple 

trographic   tesl    can    determine   the 

•_• 1  protective  glasses.     ^  hen.  however, 

the    actual    discomfort     or    functional 


disturbance  is  due  to  improper  dis- 
tribution, or  exce.—ive  intrinsic  brilliancy, 
it  is  doubtful  whether  protective  glasses 
are  the  proper  remedy.  As  far  as 
intrinsically  harmful  radiations  are  con- 
cerned, ome  we  have  definite  knowledge 
of  what  to  exclude  it  is  a  comparatively 
simple  physical  problem  to  determine 
the  efficacy  of  a  given  glass. 

Suggestions  for  Future  Work. 

A  number  of  problems  are  suggested 
as  worthy  of  investigation  by  those 
eipiipped  for  this  kind  of  work.  In 
suggesting  these  problems  the  Com- 
mittee's indebtedness  to  suggestions  of 
members  of  last  year's  Research  Com- 
mittee is  appreciatively  acknowledged. 

The  problems  suggested  are  as 
follows  : — 

(1)  Pathological  studies  of  the  effects 
of  infra-red  radiation,  similar  to  studies 
already  carried  out   on  ultra-violet   light. 

(2)  A    quantitative    determination    of 

the    transmission    of    various    eye    media 

throughout    the    visible    and    invisible 

spectrum,  both  in  living  and  dead  i 

(3)  The    development    of    functional 
.  suited  to  show  the  effects  of  long 

continued  or  occasional  exposure. 

(4)  A  pathological  study  of  the  possiMe 
effects  of  a  cumulative  nature  which 
may  result  from  prolonged  or  repeated 
exposure  to  radiations  not  sufficiently 
intense  to  produce  immediate  harmful 
effects  which  can   be  detected. 

(5)  An  investigation  to  decide  whether 

the  effects  of  harmful   radiations  depend 

upon  the  state  of  adaptation  (d  the  eve. 

(6)  To  what  substance  is  due  the 
fluorescence  of  the  retina  under  ultra- 
violet lijht  ! 

(7)  A  study  of  the  adaptation  time  of  the 

retina    as    a    possible    test    of    functional 

impairment,  and  its   use  with  different 

radiations. 

Determination     of     the    specific 
■  ricidal   action   of   various   invisible 

radiations. 

In    attacking    any    (d    these    problems 

.special  attention  should  be  directed  to  : — 

( 1 )  The     reduction     of    all    results     to 
definite  wave  length  ami  energy  valui 
(•_')  The   clear   differentiation    between 

radiations  intrinsically  harmful  and  those 

improperly  used. 
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(3)  The  necessity  for  knowing  the 
condition  of  the  eyes  used,  as  shown 
by  proper  tests  of  vision. 

Co-operation  between  Physicists  and 
Physiologists. 

The  foregoing  makes  clear  that  any 
work  on  this  question  must  be  done  with 
the  help  of  expert  judgment,  in  both  its 
physical  and  physiological  aspects,  with 
respect  to  the  photometric  and  spectro- 
metric  conditions  of  the  experiment  on  the 
one  hand,  and  on  the  other  with  respect 
to  the  physiological  and  pathological 
conditions  applying  to  the  eye  under 
experimentation.  The  literature  shows 
that  this  necessary  condition  is  not 
always  fulfilled. 

Translations  of  some  of  the  recent 
foreign  papers  have  been  offered  for  the 
committee's  use  by  Dr.  Crampton. 
Information  concerning  these  and  other 
matters  above  discussed  will  be  furnished 
by  the  committee  upon  application. 

A  set  of  spectrograms  of  transmissions 
of  several  commercial  glasses  were 
furnished  by  Dr.  Nutting  and  will  be 
kept  on  file.  The  correspondence 
between  the  various  members  of  the 
committee  and  the  Chairman,  containing 
in  greater  detail  the  material  of  which 
this  report  is  a  summary  will  also  be  on 
file  and  may  be  consulted  by  interested 
parties. 

Herbert  E.  Ives, 

Chairman. 

[The  report  is  concluded  by  a  most 
valuable  series  of  over  200  references  to 
the  literature  of  the  subject.    Ed.  J 


GERMAN   ILLUMINATING 
ENGINEERING   SOCIETY. 

Notes  on   the    Proceedings    at    the 
last  Meeting  on  March  28th. 

At  this  meeting  papers  were  presented 
by  Dr.  W.  Voege  on  "  Objective  Photo- 
metry "  and  by  Dr.  Jakobson  "  Train 
Lighting." 

Several  other  items  of  interest  were 
discussed.  Herr  Liebenthal  stated  that 
the  German  Illuminating  Engineering 
Society  was  to  act  as  the  National 
Committee  on  Illumination  in  that 
country,  and  announced  that  Dr. 
Brodhun    and     Dr.     Kriiss     had      been 
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selected  to  represent  the  Society  as 
delegates  on  the  International  Com- 
mission. 

A  discussion  also  ensued  as  to  where 
and  when  the  annual  meeting  should 
be  held.  Herr  Warburg  recommended 
Niirnberg,  and  most  of  those  present 
were  in  favour  of  the  meeting  taking 
place  in  the  middle  of  September.  He 
added  that,  in  response  to  the  wish  of 
members,  an  official  list  of  the  Society 
and  cards  of  membership  would  be 
issued  shortly. 

Reference  was  made  to  the  work  of  the 
three  committees  appointed  to  deal 
with  Units,  Nomenclature,  and  Photo- 
metry. The  last-named  committee  has 
already  issued  the  following  recom- 
mendations relating  to  the  valuation 
of  light  sources  : — 

A  source  of  light  is  to  be  estimated 
in  terms  of  three  quantities,  Mean 
Spherical  c.p.,  Mean  Lower  Hemispherical 
c.p.,  or  Mean  Horizontal  c.p.  It  should 
be  clearly  indicated  which  of  these  three 
quantities  is  specified. 

From  a  purely  physical  standpoint 
the  Mean  Spherical  c.p.  is  the  most 
important  quantity.  But  on  practical 
grounds  it  is  often  inconvenient  to 
depart  from  the  hitherto  usual  practice 
of  expressing  the  light  from  a  source 
in  terms  of  Mean  Horizontal  or  Mean 
Lower  Hemispherical  c.p. 

Therefore,  the  Committee  recommends 
that  when  these  values  are  used  the 
factor  for  conversion  to  Mean  Spherical 
c.p.  should  also  be  mentioned. 

It  is  added  that  these  are  merely 
interim  recommendations  and  it  is 
proposed  to  invite  the  co-operation  of 
the  Verband  deutscher  Elektrotechniker 
and  the  Verein  von  Gas-  and  Wasser- 
fachmannern  in  these  matters. 


SHELLS  AS  AERIAL    SEARCHLIGHTS. 

In  the  autumn  military  manoeuvres 
in  France  much  interest  was  taken  in 
a  new  form  of  "  luminous  projectile." 
Roughly,  it  may  be  described  as  shells 
adapted  to  field-pieces  instead  of  to 
howitzers.  It  is  probable  that  the  new 
kind,  which,  whilst  bursting,  shed 
a  vivid  light,  revealing  the  enemy  without 
revealing  the  opposing  force,  will  be 
tried  in  night  attack?. 


386 


THE  ILLUMINATING  ENGINEER  (augcst) 


THE  EYE  PROBLEM  IN  THE  SCHOOLS. 

Under  this  title  Dr.  A.  J.  Ladd, 
Professor  of  Education,  at  tin-  North 
Dakota  State  University  recently  dealt 
with  the  problem  of  school  lighting.*  Dr. 
Ladd  makes  a  plea  for  greater  foresight 
in  the  preparation  of  books  for  children, 
the  use  of  type  of  a  convenient  large  size, 
and  tin-  employment  of  onglazed  soft 
tinted  paper.  Small  ivji-  and  highly- 
glazed  papei  is  apt  to  be  trying  to  y.  ong 

Dr.  Ladd  remarked  : — 

■  We  are  told  by  our  scientific  friends 
tin-  relative  amounts  of  window  and  floor 
space  that  the  schoolroom  should  have  in 
order  to  I).-  adequately  lighted  tor  young 
eye-.  Hut  how  seldom  do  we  find  a 
Bchool  house  that  is  adequately  lighted ! 
Not  one  in  ten  has  a-  much  window  space 
;i-    it    should    have,    and    a    good    portion 

ol  what  has  been  provided  i-  frequently 
covered  by  Bhades  through  the  teacher's 
perverted  notion  of  relative  values — 
seeming  to  have  greater  appreciation  for 

the  certain  -o. called  artistic  effect*  than 

for  eye  comfort    and   safety   ill   work. 

"Ami    then,    again,    these    scientific 

friends  of  our-  have  told  us  that  there 

should    he    in    tin-    Bchoolroom    no    CTOBS 

lights;  that  the  liu'lit  should  not  shine 
upon    the    blackboards,    nor    into    the 

•  •I    the   children,    but    that    it    should 
COme  only  from  the  rear  and  the  left   and 

from  above.     Thej   have  found  out.  ton. 

and    told    u-    the    proper    shade-    of    colour 

for  the  wall-  scientific  knowledge,  all  of 
it.  and  therefore  thoroughly  reliable. 
But  h"\\  systematical]}  do  we  disregard  all 
t  In-  ■.  aluable  informal  ion  '  fn  <  la-  con- 
struction "ia  new  school  building  there  is 
nothing  that  Bhould  receive  more  careful 
and  scientific  consideration  than  the 
matter  of  liL'ht.nL'.  hut  too  often  the 
architect  u  either  entirely  ignorant  of 
the    entire    matter,    or  selfishly 

interested  in  so-ealli  d  architectural eft. 
f  do  1 1 < » t   mean  that   we  all  disregard 

all    these    thitlL'S.    that     We    ha\e    no    -choo| 

houses  properly  constructed,  no  school 
hooks  properly  printed,  and  no  teachers 
intelligent  ami  sensible  in  then  handling 
nt  boys  and  girls.  Not  at  all.  During 
the  last  twentj  yean  we  have  made  long 

stride-    in    advance   along   many   of    t; 


Mil..   I1'!  I. 


lim-  in  many  places.  But  the  bright 
-put-  are  -till  the  exception  and  not  the 
rule.  The  friends  of  children  and  of 
the  race  need  to  keep  vigilantly  at  work." 

There  is  plenty  of  statistical  evidence 
to  -how  that  the  eyes  of  children  suffer. 
An  investigation  carried  out  in  Jefferson 
City.  Mo.  (1907-1908),  shows  that  -j'.t  per 
cent,  of  .scholars  in  grades  1  to  3  were 
found  to  have  defective  vision,  and  in  the 
higher  grades,  9  to  12,  as  many  as  40  per 
cent,  were  handicapped  in  this  way. 
But  in  the  course  of  some  tests  carried  out 
by  Dr.  Wallin  in  Cleveland,  Ohio  in  1906- 
1910,  a  school  was  found  in  the  congested 
district  of  The  city,  where  as  manv  a-  ,"/ 
per  cent,  of  children  were  defective. 
Similarly  a  test  in  Los  Angel  »,  California, 
in  1909  shows  that  :>.<hhi  children  were 
examined  and  hi  per  cent,  possess  a  more 
or  less  defective  vision. 

Xo  doubt  these  are  conspicuously  had 
examples,  hut  they  show  to  what  long 
this   evil    may   sometimes   go.      Dr.    Ladd 

advocates  that  the  architecture  of  schools 

should  lie  mo re  carefully  considered  from 

the  lighting  standpoint.  Architects  and 
boards  of  education  should  realise  that 
the  seating  and  lighting  of  sc] I  hot 

must  receive  more  careful  attention.  We 
should  appreciate  the  unwisdom  of  being 
"  penny  wise  ami  pound  foolish."  In  the 
Imi-    run    the    perpetuation    of    def< 

which  handicap  children  in  after  life,  and 
limit  their  usefulness  as  citizens,  is  hound 

to  he  uneconomical. 

Naturally  time  is  going  to  bring  ah. ait 

the  desired  change  of  condition.     We  may 

quote   some   of    Dr.    Ladd's   concluding 

w  i  ads  : — 

•  l mi li.-  move  slow  ly.  We  must 
have  patience.  We  must  k.cp  steadily 
at  it,  preaching  the  g 1  gospel  of  reform. 

This  is  what  the  Dluminating  BSngini 

mil'  Society  is  doing  in  this  count  rv. 
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THE    LIGHTING    OF    STATUES. 

The  accompanying  two  photographs, 
kindly  sent  us  by  Mr.  Justus  Eck,  were 
taken  in  the  Botanical  Gardens  of 
Ballarat  (Australia).  They  represent  the 
figure  of  Susannah. 

The  pictures  are  interesting  as  an 
example   of   the    problems    involved    in 


looks  like  a  marble  statue  rather  than 
an  actual  human  being.  The  left  hand 
figure  is  considered  to  bear  a  more 
decided  resemblancB  to  a  human  form 
even  though  the  shadow  is  not  so 
marked  and  the  general  impression  is 
softer. 

A  considerable  amount  of  trouble  was 
taken  to  get  the  lighting  of  this  statue  as 


Soft  Illumination.     Gives  the  effect  of  a 
living  figure. 

lighting  statuary.  People  are  apt  to  think 
that  the  illumination  is  good  if  the  shadows 
are  exceptionally  well  marked.  Yet, 
from  the  artistic  standpoint,  this  is  not 
the  correct  view. 

The  right  hand  illustration  is  possibly 
the  better  from  the  purely  photographic 
standpoint,  as  the  shadows  are  more 
definite.     But  the  result  is  that  the  figure 


Somewhat  more  definite  shadow, 
like  a  marble  statue. 


Looks 


correct  as  possible.  The  view  shown  on 
the  left  was  taken  by  the  conditions  of 
illumination  ultimately  adopted,  which 
are  now  very  carefully  maintained.  There 
are  other  statues  in  these  Botanical 
Gardens  which  are  also  exceptionally  well 
lighted,  but  the  figure  of  Susannah  is 
considered  quite  the  most  successful  in 
this  respect. 

b2 
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THE     NOMENCLATURE     AND     DEFINITION     OF 
PHOTOMETRIC     MAGNITUDES     AND     UNITS. 


(Further  discussion  of  a  paper  on  the  above  subject  read  by  Mr.  A.  P.  Trotter  at  a  meeting  of 
the  Illuminating  Engineering  Society  on  Mav  21-t.  1914.) 


Lord  Rayleigh  [communicatei) : — 

I  am  a  good  deal  in  sympathy  with 
vour  paper  ami  with  the  remarks  of  Dr. 
Schuster.  It  may  be  true  that  the 
more  scientific  system  is  t  ■ .  start  from 
flux,  hut  we  must  also  consider  intelligi- 
bility (to  the  ordinary  man)  and 
convenience.  In  the  case  of  sound, 
referred  to  by  .Mr.  Paterson,  we  have 
nothing  lib-  a  standard  sonroi   of  sound 

available. 


I  do  not  think  we  ought  to  say  that  a 
lamp  has  a  candle-power  of  16  candles. 
It  should  suffice  to  say  a  power  of  16 
candles.  If  we  must  have  another  word, 
it  should  be  a  lamp-power.  A  glow 
worm,  or  the  sun,  has  a  lamp-power 
of  so  many  candles  (in  one  part  of  the 
spectrum).  I  cannot  help  thinking  that 
experts  are  too  ready  to  introduce  new 
words.  A  good  deal  of  technical  electrical 
writing  is  becoming  unintelligible  even 
to  those  who  have  had  a  hand  in  laying 
its  foundations. 


A    FUNDAMENTAL   PRINCIPLE    IN 
ILLUMINATION. 

Under  this  title,  lb.  EL  E.  Ives  makes 

ntribution  t«>  the  Tratuactiotu  of  the 

[Uuminating  Engineering  Society  (TJ.8.A.) 

in  which  he  attempts  to  summarise  the 

requirements  of  artificial  lighting  in  one 

fundamental  principle,      lb     I 

that    the    eye    is    invariably    attracted 

to    the     brightest      object      in      the     field    of 

vicu  and  adjusts  itself  according  to  the 

brilliancy  of  tin-  object. 

I  on  one  should  arrange  the 

Ughl    in   such  a   way   'hat    when   the  eye 

ii'ibi  be  concentrated  on  a  oertain 

(/.«-..  in  tending  a  machine,  reading  a  l k. 

or  looking  ai  a  picture)  the  wed 


should    always     be     brighter     than    its 
BurroundingB. 

From  this  Dr.  Ives  is  led  to  a  second 
conclusion:  "The  lighl  Source  illu- 
minating an  oliject  under  observation 
must  be  concealed,  no  matter  what  its 
intrinsic    brilliancy." 

For  it  is  common  knowledge  that 
whatever  the  luminous  source  he,  whether 
a    lamp,    an    illuminated    ceiling,    OH    the 

sky,  it  will  always  be  brighter  than  the 
things  it  illuminates.     From  a  theoretical 

.standpoint  there  i-  doubtless  much  to  be 

said  for  this  suggestion,  especially  in  those 

-  m  which  the  eye  is  constantly  fixed 

on  a  particular  object.  Hut  it  i-  less  oertain 

whether   it   oughl    to   be   rigidly  applied 

when    the    eye    de>ire-    to    loVe   at     will. 
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THE  WORK  OF  THE  ILLUMINATING  ENGINEERING  SOCIETY. 

The  Illuminating  Engineering  Society 
was  formed  in  London  in  1909.  Its 
membership  has  now  increased  to  nearly 
500,  and  the  adjacent  diagram  shows 
the  steady  increase  in  members  year 
by  year. 

But  now  the  time  has  come  when  the 
Society  requires  a  greatly  enlarged 
membership  in  order  to  carry  out  the 
important  work  before  it  and  extend  its 
activities. 

In  the  following  pages  we  are  summaris- 
ing  the   work   so   far   done.     We   think 

that  those   who   read  the   account   will  1909     1910     1911     1912     1913 

agree   that   this    is   a    movement   which  Growth  of  Membership  of  the 

deserves  the  fullest  recognition.  ""S-S^ 


500 
400 
300 

200 

y^ 

100 

1914 


WHAT   THE    SOCIETY   HAS   DONE. 

The  Illuminating  Engineering  Society  has  provided  a  platform  for  the  impartial 
discussion  of  illumination,  a  friendly  meeting  place  for  architects,  medical  men  and 
engineers  connected  with  all  methods  of  lighting.  It  is  most  important  to  the  lighting 
industry  that  this  atmosphere  of  "  fair  play  "  should  be  maintained. 

During  its  five  years  of  existence  the  Society  has  held  37  meetings.  The  total 
attendance,  obtained  by  adding  up  the  number  of  people  present  at  each  meeting, 
approaches  3,000,  approximately  60  per  cent,  of  whom  were  visitors.  Upwards 
of  300  contributions  have  been  made  to  the  discussions,  and  more  than  200  different 
people  have  either  spoken  or  communicated  remarks  at  these  meetings. 

The  proceedings  have  been  regularly  reported  in  the  official  organ,  The 
Illuminating  Engineer,  and  have  received  a  unique  and  widespread  attention  in  the 
technical  and  daily  press.  The  Journal  is  habitually  quoted  by  over  100  periodicals 
and  the  movement  is  thus  brought  to  the  notice  of  millions  of  people  every  year. 

Besides  appealing  to  the  general  public,  the  movement  receives  support  from 
many  distinguished  engineers  and  scientific  men.  The  list  of  Vice-Presidents  (p.  395) 
shows  the  nature  of  support  received.  The  fact  that  the  President  for  the  year  is 
Sir  William  Bennett,  K.C.V.O.,  F.R.C.S.,  Surgeon  to  H.M.  the  King,  is  sufficient  evidence 
that  it  makes  a  strong  appeal  to  the  medical  profession,  the  "  guardians  of  the  public 
health." 

But  the  movement  also  enlists  the  sympathy  of  those  associated  with  pure  and 
applied  science,  engineering  and  architecture.  For  example,  at  the  last  Annual  Dinner 
the  Society  was  honoured  by  the  presence  of,  among  other  distinguished  guests, 
the  President  of  the  Royal  Society,  the  President  of  the  institution  of  Gas  Engineers, 
Vice-Presidents  of  the  Institution  of  Electrical  Engineers  and  the  Royal  Institute  of 
British  Architects,  and  the  Secretary  of  the  Royal  Society  of  Arts. 


The  Society  interests  all  classes.  It  brings  the  manufacturer  of  lighting  appliances 
in  contact  with  the  actual  user  of  them.  For  example,  when  discussing  Library 
Lighting  a  Joint  Meeting  with  the  Library  Association  was  arranged  ;  subsequently  the 
proceedings  wire  reprinted  by  the  Library  Association  and  distributed  among  all  its 
members.  Similarly,  when  dealing  with  School  Lighting  the  co-operation  of  medical 
and  educational  authorities  was  secured.  Subsequently  Joint  Committees  on  School 
and  Library  Lighting  were  formed.     These  Committees  have  already  issued  interim 
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reports  on  these  subjects,  which  have  received  attention  in  most  influential  quarters. 
Already,  through  tin-  work  of  our  Society  the  standard  of  lighting  in  many  schools 
through  the  country  is  being  raised. 

The  Illuminating  Engineering  Society  was  also  instrumental  in  forming  the 
Joint  Committee  on  the  Standard  Specification  for  Street  Lighting,  on  which,  forth.-  fiat 
time,  delegates  from  the  Institutions  of  Gas,  Electrical,  and  Municipal  and  County 
Engineers  worked  together.  Wishing  to  provide  an  opportunity  for  open  discussion 
of  tins  difficult  Bubject  the  <  lommittee  determined  to  avail  themselves  of  the  impartial 
platform  of  the  [Uuminating  Engineering  Society.  The  paper  read  by  Mr.  A.  1\ 
Trotter  on  the  Bubjecl  attracted  notice  far  and  wide  throughout  the  country  and  has 

already  done  much  to  raise  the  status  of  street  lightiii'.'. 

Since  the  illuminating  engineering  movemenl  was  started  a  continually  increasing 

amount    of  attention    has   been    paid   to   illumination    in    the    reports    of    ELM.   Chief 

Inspector  of  Factories.  Tins  has  culminated  in  the  appointment  by  the  Home  Secretary 
of  a  Departmental  Committee  to  inquire  into  Industrial  Illumination. 

Arrangements  are  now  being  made  t<>  extend  the  membership  of  the  Society 
throughout  the  provinces.  Representatives  in  the  following  cities  have  already  been 
nominated.  Arrangements  are  now  being  made  for  other  cities  in  various  part-  of 
England,  <»f  which  particulars  will  he  announced  in  due  course.  Representatives  in 
the  following  cities  have  already  been  nominated. 

BIRMINGHAM. 

.Mr.  Justus  Eck,  Manage]  and  I  hie!  Engineer  of  the  Union  Electric  Co. 

GLASGOW. 

Mr.  W.  W.  Lackie,  Chief  Kn.L'inecr  t«>  the  clas^ow  <  <>,  (.oration  Kleetridty  Dept. 
Mr.  Alex.  Wilson,  chief  Engineer  to  Glasgow  Corporation  Gas  Works. 

LEEDS. 

Mr.  W'.  I>.  Helps,  Managing  Direcl f  Messrs.  Jas.  Milne  A  Oo. 

LIVERPOOL. 

Mr.  E.  Allen.  (  Ihief  Engineer  of  the  Liverpool  United  Gas  Co.     |  Past  President  of  the  Institution 
of  <  las  Engineers.) 

I>r.  E.  W'.  Marehant,  Professor  of  Electrical  Engineering  at   Liverpool  Univerc 

MANCHESTER. 

Mr.  8.  L  Pearoe,  Chief  Electrical  Engineer  to  the  Manchester  Corporation. 
Mr.  J.  Q.  Newtngging,  Chief  Engineer,  The  Gas  Works,  Manohi 

The  scope  and  membership  <>f  the  illuminating  Engineering  Society  are  not  only 
National,  but  International.     It  has  now  over  120  Corresponding  Members  in  various 
cities  in  Europe  and  the  United  States  who  are  constantly  taking  part  in  the  discu 
<»f  the  Society  <>n  subjects  on  which  they  are  recognised  authorities.     In  this  way 
members  are  Kept  fully  informed  of  what  is  taking  place  abroad. 

In  addition, the  illuminating  Kn^ineerin^  Societv  has  lieen  represented  at  many 
important  International  Congresses,  where  its  men  'his  have  brought  forward  the 
claims  <>f  good  illumination.     Among  these  Congresses  may  !»■  mentioned  : 

Tin-  International  Congress  on  Industrial  Bygiene  (Brussels,  1910). 

Tlie  International  Hygienic  Congress  (Dresden,  1911). 

The  lntern.ition.il  |:'  -  (Turin,  1911). 

The  First  International  Congress  for  the  Prevent  ion  of  Industrial  Accidents  (Milan,  1911). 

The  Fourth  International  Congress  on  8ehool  Hygiene  (Buffalo,  1913 

The  Annual  Congress  of  th<  Royal  Institute  of  Publio  Health  ( Paris,  1913). 

An  [Uuminating  Bngii ring  Society  has  now  Keen  formed  in  Germany,  with 

similar  aims  to  the  Society  in   England  and  the  Society  founded  in  the  United  States 

iii  1906.  A  special  Journal  ha--  been  started  to  deal  with  illumination  in  France. 
Keen  interest  in  the  subject  is  being  shown  in  other  counl 

Finally,  again  largely  owing  to  the  existence  of  the  Qluminating  Engineering 
movement,  an  International  Commission  on  Illumination  wai  formed  last  year. 
National  Illumination  Committees  have  been  formed  in  all  the  chief  countries,  and  1 1  "v 
in  turn  will  report   periodically  to  the  International  Commission  on  Illumination. 

This  is  a  pi*     ,,t  u,>rk  l>\  winch  the  lighting  industry  throughout  the  world  will  benefit. 
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LIST  OF  PAPERS   READ  BEFORE 

ftbe  JUuminattng  Engineering  Society 

(r-'ounded  in  London  1909) 

1909— 1914. 


Date. 


Subject  of  Paper. 


Author. 


No.  of  people 

taking  part  in 

Discussion. 


1909. 

Nov.  18  Inaugural  Address 

1910. 

Jan.   11  Glare,  Its  Causes  and  Effects* 

& 

Feb.    15  Discussed  bv  : — 


Dr.  Silvanus  P.  Thompson 


J.  Herbert  Parsons 


Great  Britain — -Dr.  F.  W.  Edridge  Green,  Dr.  F.  Gans,  Dr.  J.  Kerr,  Dr.  W. 
Ettles,  Dr.  T.  M.  Legge,  Dr.  W.  M.  Bayliss,  Mr.  P.  J.  Waldram ;  A.  P. 
Trotter,  J.  H.  Agar  Baugh,  J.  S.  Dow,  W.  B.  Cooper,  W.  M.  Mordey, 
Haydn  T.  Harrison,  V.  H.  Mackinney,  L.  Caster,  Dr.  S.  P.  Thompson, 
Dr.'  E.  H.  Nash,  Dr.  W.  Ettles,  Prof.  G.  J.  Butch 

Abroad — Dr.  K.  Stockhausen  (Dresden),  Prof.  L.  Weber  (Kiel),  Dr. 
Corsepius  (Cologne),  Dr.  L.  Bell  (Boston),  Dr.  E  P.  Hyde  (Cleveland), 
Prof.  R.  Ulbriciit  (Dresden),  Dr.  L.  Bloch  (Berlin),  M.  Lauriol  (Paris), 
Prof.  S.  A.  Rumi  (Genoa),  Dr.  W.  H.  Seabrook  (New  York),  Dr.  E.  0. 
Sisson  (Denver),  Dr.  W.  Voege  (Hamburg),  Dr.  H.  Kriiss  (Hamburg), 
Prof.  H.  Strache  (Vienna),  H.  Prenger  (Cologne),  Dr.  H.  Lux  (Berlin), 
Prof.  A.  Grau  (Vienna),  Messrs.  Korting  and  Mathiesen  (Berlin),  C.  H. 
Williams  (Boston) 

Mar.  15     The  Measurement  of  Light  and  Illumina- 

&  tion*   (General  Discussion) 

April  14 

Discussed  by  : — 

Great  Britain — Prof.  A.  E.  Vernon  Harcourt,  Dr.  J.  A.  Fleming,  A.  P. 
Trotter,  C.  C.  Paterson,  Dr.  W.  E.  Sumpner,  W.  J.  Liberty,  Prof.  J.  T. 
Morris,  J.  S.  Dow,  L.  Wild ;  J.  G.  Clark,  Haydn  T.  Harrison,  P.  J. 
Waldram,  K.  Edgcumbe,  L.  Gaster,  W.  R.  Cooper,  G.  F.  Boxall 

Abroad—  Dr.  K.  Stockhausen  (Dresden),  Dr.  L.  Bell  (Boston),  Dr.  C.  H. 
Sharp  (New  York),  G.  H.  Stickney  (Schenectady),  F.  Lauriol  (Paris)  ; 
Prof.  A .  Blondel  (Paris),  Dr.  Corsepius  (Cologne),  W.  J.  Cady  (New 
York),  A.  A.  Wohlauer  (New  York),  N.  Macbeth  (New  Jersey) 


April  14    The    Direct    Measurement    of    the  Total 
Light  Emitted  from  a  Lamp 

Not.    8     Recent  Progress  in  and  the  Present  Status 
of  Gaslighting 

Dec.     9     Recent  Progress  in  Electric  Lighting 

Note  on  the  Blackening  of  Tungsten  Lamps 
1911. 
Jan.    16     The  Artificial  Lighting  of  Libraries 

&  (Joint  Meeting  with  the  Library  Asso- 

Jan.    31  ciation) 

Feb.   16     The  Natural  Lighting  of  Schools 

The  Artificial  Lighting  of  Schools 

(Joint  Meeting  with  the  Association  of 
Medical  Officers  in  Schools,  the 
London  Teachers'  Association,  and 
the  Association  of  Technical  Insti- 
tutions) 


Dr.  W.  E.  Sumpner 

F.  W.  Goodenough 

Dr.  W.  E.  Marchant 

G.  W.  Howe 


in 


16 

10 
6 

13 
16 


J.  Duff  Brown,  L.  S.  Jast,    25 
J.  Darch 

Dr.  J.  Kerr 

Dr.  N.  Bishop  Harman. 


25 
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List  of  Papers  read  before  the  Illuminating  Engineering  Society — (continued) : — 


Date. 


Subject  of  Paper. 


Author. 


Xo.  of  po  >ple 

taking  part  in 

Discussion. 


April  24     Interior  Illumination  and  the  Reflecting  Haydn  T.  Harrison  and  P.  J.     12 
Power  of  Walls  and  Ceilings  Waldram 

Nov.  17     Notes  on  the  Design  of  Motor-Car  Head-  Dr.  H.  R.  B.  Hickman  10 

lights 

Dec.    l'i     Lighting  of  Railway  Stations  and  Goods  Haydn  T.  Harrison  15 

Yards 


1912. 
Jan.    l»i     Colour  Discrimination  by  Artificial  Light 

Peb.  2<i     Shop  Lighting  by  Electricity 
Shop  Lighting  by  Gas 

Mar.   19     Illumination  of  Printing  Works  by  Elec- 
tricity 

Illumination  of  Printing  Works  by  Gas 

April  16     Private  House  Lighting  by  Electricity 
Private  House  Lighting  by  Gas 

Nov.  1!»     Recent       Progress       in       Illuminating 
Engineering 

A  New  Illumination  Photometer 

Photography  in  Illuminating  Engineering 

Apparatus  to   Illustrate   Reflection   from 
Walls  and  the  Ceiling 

Dec.     3     Modern  Methods  of  Indirect  Lighting 


1913. 

.Lin.     I  1 


Acetylene  Lighting 
Petrol-Air  Gas  Lighting 


T.  E.  Ritchie 

N.  W.  Prangnell 
A.  E.  Broadberry 

J.  Eck 

F.  W.  Goodenough 

W.  R.  Rawlings 
W.  H.  Y.  Webber 

L.  Gaster 

Haydn  T.  Harrison 

J.  S.  Dow 

Prof.  W.  C.  Clinton 

F.   W.   Willcox  and   H. 
Wheat 


C.  Hoddle 
E.  Scott  Snell 


15 


16 


11 


}12 


12 


C.      14 


15 


Peb.    is     Some   Notes  on  the   Use  of  Shades  and     J.    G.    Clark    and     V.    H.     14 
Reflectors  Mackinney 

Mm.    11     The  Centenary  of  Gas  Lighting  and  its     W.  J.  Liberty  5 

Historical  Development 

April  I".     Standard  Clauses  for  Insertion  in  a  Speci-    A.  P.  Trotter 

a  fication  of  Streetlighting* 

April  29 

1 1    cussed  by  : — 

•■     W.  H.  PatehelL  V.  W.  Goodenough,  H.ivln  T.  Harrison, 

''    «  •'-"•  J.  ,;    Clark,  F.  Thorp,    K.    Edgcumbe,  J.  Dareh,  H    T 

WiDnnson,   Prol  .1    T.  Morris,  J.   \\.   Bradley,  P.   Bailey,   K.  Allen 

Bnuth,  \\.  K.  Cooper,  J.  AIm.u.  I..  Garter,  N.W.  PranandL 

s-   '•■   "•"OS,   II     A.    EUtdifl,  .1.  (..  <  lark.  .).  s.    D.,w.  W.  .1.   I.,l„rty  23 

it.  I..  Bloofa  (Berlin),  Dr.  I..  .1.  Teroeden  (Amsterdsm),  Prof. 
II.  Strache  (Vienna),  Prof.  8.  A.  Rami  (Genoe),  l  >i  l.  Bell  (Boston) 
L  B.  Msrki  Nes  York),  Dr.  C.  B.  Sharp  (New  York),  P.  8,  Millar 
(New  V.  <>rk). 
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List  of  papers  read  before  the  Illuminating  Engineering  Society — (continued) : — 


Date. 


Subject  of  Paper. 


Author. 


No.  of  people 

taking  part  in 

Discussion. 


1913. 

Nov.  18 


Report  of  Progress  during  Vacation 

Illumination  at  the  National  Gas  Exhi- 
bition 

Some  Notes  on  the  Fourth  International 
Congress  of  School  Hygiene 


L.  Gaster 

F.  W.  Goodenough 

Dr.  James  Kerr 


Shadows  by  Natural  and  Artificial  Light    J.    S.    Dow    and    V. 

Mackinney 

The    Importance    of    Direction,   Quality    M.  Luckiesh 
and  Distribution  of  Light 

Dec.  16&  Some  Problems  in  Daylight  Illumination*    P.  j.  Waldram 


H. 


1914. 
Jan.    15 


Discussed  by  : — 

Great  Britain — G.  Widdows,  Dr.  J.  Kerr,  J.  S.  Dow,  F.  R.  Farrow,  Dr. 
E.  H.  Nash,  A.  P.  Trotter,  W.  C.  Clinton,  H.  L.  DunstaU,  C.  C.  Paterson, 
P.  L.  Marks,  W.  H.  Webb,  Dr.  F.  Gans,  J.  S.  Dow,  V.  H.  Mackinney, 
L.  Gaster,  T.  E.  Ritchie,  L.  Warren,  P.  J.  Waldrarn 

Abroad—  Prof.  L.  Weber  (Kiel),  Dr.  F.  Pleier  (Karlsbad),  Dr.  L.  Burger- 
stein  (Vienna),  Dr.  F.  Aitschul  (Prag),  Dr.  Erisman  (Zurich),  Dr. 
Kaz  (St.  Petersburg),  Prof.  Richtmeyer  (Ithaca,  U.S.A.),  Dr.  Max 
Griiber  (Munich) 


Feb.  17    The  Lighting  of  Picture  Galleries  and  Art    Dr.  Silvanus  P.  Thompson 
Studios 

Mar.  17    A  Comparison  of  Estimated  and  Observed    W.  C.  Clinton 
Values    of    Illumination    in    Some 
Lighting  Installations 

April    7     The  Lighting  of  Railway  Carriages  and 
other  Public  Vehicles  (Discussion) 

May  21     The   Nomenclature    and    Definition    of    A.  P.  Trotter 
Photometric  Magnitudes  and  Units 

Discussed  by : — 

Great  Britain — Dr.  S.  P.  Thompson,  C.  0.  Paterson,  Haydn  T.  Harrison, 
F.  W.  Goodenough,  W.  C.  Clinton,  E.  Allen,  K.  Edacumbe,  J.  T.  Morris, 
W.  J.  A.  Butterfield,  J.  Darch,  W.  J.  Liberty,  V.  H.  Mackinney,  A.  V. 
BeUtell,  Dr.  A.  Schuster,  J.  S.  Dow,  W.  R,  Cooper,  J.  W.  T.  Walsh 

Abroad— Dr.  L.  Bell  (Boston),  Prof.  A.  Blondel  (Paris),  Prof.  Dr.  H. 
Bunte  (Karlsruhe) 


IS 


15 


13 


320 


*  In  the  case  of  subjects  of  International  interest,  and  on  which  much  difference  of  opinion 
was  found  to  exist,  the  correspond' ng  members  of  the  Society  in  various  countries  were  invited  to 
express  their  views.  In  these  instances  we  are  reproducing  the  names  of  those  both  in  this  country 
and  abroad,  who  joined  in  the  discussion,  in  order  to  illustrate  the  value  of  the  international  platform 
of  the  Society  in  dealing  with  problems  of  this  kind. — Ed. 
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JUttminating  Engineering  Society 

Pounded  in  London  1909). 

JOINT     COMMITTEES     (1914). 

National  Illumination  Committee  of  Great  Britain. 

Mr.  Ed.  All. n  (Chairman),  Mr.  J.  Bond,  Mr.  W.  J.  A.  Biitterfield,  Dr.  H.  G.  Colman,  Mr.  R. 
Watson,  reprosonting  Tht  Institution  of  Oat  Engineer*. 

Mr.  P.  Bailey,  Mr.  W.  DnddeU,  Mr.  K.  Edgeumbe,  Mr.  Haydn  T.  Harrison,  Prof.  J.  T.  Morris, 
representing  Tht  Institution  of  Electrical  Engineers. 

Mr.  L  Qasfa  r.  Mr   P.  W.Q lenongh,  Dr.  J. Kerr,  I>r.  Silvanus  P.  Thompson.  Mr.  A.  P.  Trotter, 

representing  Tht   Illuminating  Engii  -      tig. 

Dr.  K.   I.  Glazebrook,  Mr.  C.  c.  Paterson,  representing  The  National  Physical  Laboratory. 

Joint  Committee  on  the  Standard  Specification  for  Street  Lighting. 

Mr.  W.  H.  Patobell  (Chairman),  Mr.  P.  Bailey,  Prof.  J.  T.  Morris,  Mr.  K.  Edgeumbe,  Mr.  S.  L. 
I'  tree,  Mr.  S.  'A.  de  Perranti,  Mr.  H.  P.  Prootor,  Mr.  Haydn  T.  Harrison,  representing  The  Institution 
of  Electrical  Engineers. 

Mr.  W.  Doig  Gibb  (resigned  December,  1911),  Mr.  B.  V.  Shoubridge,  Mr.  R.  Watson,  repre- 
sent im:  Tht   Institution  of  Oat  !. 

Mr.  K. .].  EHord,  Mr.  T.  W.  A.  Bayward,  Mr.  <;.  P.  Carter,  Mr.  E.  15.  15.  Newton,  Mr.  X.  Seorgie, 
representing  Tht   Institution  of  Municipal  and  County  Engineers. 

Dr.  SUranoa  P.  Thompson,  Mi.  L  Garter   Mr.  J.  W.  Be,  Mr.  F.  \V.  G lenongh,  Mr.  A.  H. 

Seabrook  (resigned  .Nov.  191 1 ).  Mr.  A.  P.  Trotter,  representing  Tht  Illuminating  Engineering  Society  ; 
Mr.  .1.  \V.   Bradley  [co-opted). 

Joint  Committee  on  School  Lighting. 

Prof.  W.C.Clinton,  Mr.  .1.  Dereh,  Dr.  W.  Ettles,  Mr.  P.  W.  I lenongh,  Dr.  H.  H.  15.  Bkfcmaa, 

Dr.  .1.  Kerr  (Chairman).  Mr.  W.  R.  RawlingS,  Mr.  T.  K.  Ritchie,  Mr.  A.  Stokes,  Dr.  8.  P.  Thomjwon, 
Mr.  S.    E.   Thornton,  Mr.    1'.  .1.    W'aldram.  Mr.   R.  .1.   Wallis  Jones,  representing  Tht    lUinnimiting 
'  '.'/■ 
Dr.  If.  s.  (lay.  representing  the  Association  <>f  Technical  Institutio 
Dr.  .1.  H.  Pinoent,  representing  the  Association  of  Teachers  in  Technical  I nstitutions. 
Mr.   E.  S.  Mortimer,  representing  the  London   Teachers'  Association, 
Dr.  E.  H.  Nash,  repreeenting  the  Medical  Officers  of  Schools  Association, 
Mr.  X.  Bishop  llarman. 

Mdo:  The  President  (SirW.  Bennett,  K.c.V.ii..  F.R.C.S.),  Mr  L.  Gastez  (Hon. fi 
Mr.  J.fi   1 1  m  |  \--t.  Hmi.  Secretary)  of  the  Qlaminating  Engineering  Society. 

Joint  Committee  on  Library  Lighting. 

Dr.  w.  M.  Bayliss,  Mr.  J.  G.  Clark,  Mr.  .1.  Bck,  Mr.  S.  Bamp,  Mr.  Haydn  T.  Harrison,  Mr.  I 
U.  Hastings   Mr.  B.  II.  Jenkinson,  Mr.  V.  II.  Maekinney,  Mr.  X.  W.  PrangnclL  Dr.  8.  1'.  Thompson, 
and  Mr.  A.  I*.  Trotter  (Chairman),  representing  Tht  Illuminating  Engineering  Society. 

Mr.  h.  Bond,  Mr.  .1.  Dutl  Brown,*  Mr.  15.  Carter.  Mr.  Hopwood,  Mr.  II.  Jones,  Mr.  R  Peddie, 
and  Mi.  ll.  l:.  Tedder,  representing  the  Library  Association, 

fficio:  The  president  (Sir  Win.  Bennett,  K.C.V.O.,  F.R.<  .8.),  Mr.  I..  Garter  (Hon,  B 
tery)  and  Mr.  .1.  s.  Dow  (Asrt.  Hon,  Secretary)  <>f  the  Qlominating  Engineering  Society. 

Committee  on  Papers  and  Editing. 

Mr.  A.  P.  Trotter  (Chairman),  Mr.  P.  \V.  Goodenough,  Dr.  W.  M.  Bayliss,  Mr.  Haydn  T.  Harrison, 

Mr.   P.  .1.   Waldra.n.  aiel   Mr     R      I     \\  .ki!  -  .1 

■lib"-:  The  President,  Hon.  Secretary,  and  Hon.   \  ay. 

Committee  on  Finance. 

1  '"'•  w  •'  rman),  Mr.  J.  \V.  lie  |  Hon.  Tressnrer),  Mr.  P.  \v.  <. lenongh,  Mr.  R.  .1. 

Wallis  Jones,   Mr.  <  Ifa  kS.    \\  .    Hi  ' 

I.-  officio:   The  President,  Hon.  Secretary,  and  asrt.  Hon.  Secretary. 

/"   1  a  : — 

Joint  Committee  on  The  Lighting  of  Picture  Galleries  and  Art  Studios. 
Committees  on   Research. 
Committee  on  Extension  of  Membership. 

*  1 1 
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Zbe  Jllumfnatxng  Enofneeting  Society 

(FOUNDED    IN    LONDON     1909). 

LIST    OF    OFFICERS    AND    MEMBERS 

(June,  1914) 


PRESIDENT. 

Sir  William  Bennett,  K.C.V.O.,  F.R.C.S.,  Member  of  Consulting  Staff  of  Osborne, 
H.M.  Inspector  of  Anatomy,  Consulting  Surgeon  to  St.  George's  Hospital,  &c, 
1,  Chesterfield  Street.  London,  W. 

VICE-PRESIDENTS. 

Sir  William  Abney,  C.B.,  D.Sc,  F.R.S.,  Adviser  to  the  Board  of  Education,  Member 

of  Advisory  Council  for  Education  to  the  War  Office  (1903),  Rathmore  Lodge, 

South  Bolton  Gardens,  London,  S.W. 
E.  Allen,  Mem. Inst. Gas.  Engineers,  Past-President  of  the  Institution  of  Gas  Engineers, 

The  Liverpool  United  Gas  Light  Co.,  Duke  Street,  Liverpool  (1). 
Dr.  Louis  Bell,  Consulting  Electrical  Engineer  of  the  Edison  Electric  Illuminating  Co., 

120,  Boylston  Street,  Boston,  U.S.A. 
Prof.  A.  Blondel,  Professor  of  Electrical  Engineering,  Chief  Engineer  of  the  Light- 
house Service,  France,  41,  Avenue  de  la  Bourdonnais,  Paris. 
J.  Bond,  President  of  the  Institution  of  Gas  Engineers,  Engineer  and  Manager  to  the 

Gas  Works,  Southport. 
Sir  James  Crichton  Browne,  F.R.S.,  Vice-President  and  Treasurer  of  the  Royal 

Institution,   &c,  Grindau,  Dumfries,  Scotland. 
Dr.  E.  Budde,  Professor  of  Electrical  Engineering,  Past  President  of  the  International 

Electrotechnical  Commission,  54,  Charlottenburg,  Germany. 
Prof.   H.   Bunte,   Ph.D.,  Professor  at     the  Technische  Hochschule,   Karlsruhe, 

Gen.  Secretary  of  the  Verein  von  Gas-  und  Wasserfachmannern,  Editor  of  the 

Journal  fur  Gasbeleuchtung. 
Sir  Wm.  Crookes,  F.R.S.,  O.M.,    &c,  President  of  the  Royal  Society,  7,  Kensington 

Park  Gardens,  London,  W. 
Prof.  H.  Drehschmidt,  Chief  Chemist  of  the  Municipal  Gas  Works,  Tegel,  Berlin. 
Dr.  A.  H.  Elliott,  The  Consolidated  Gas  Co.,  165,  Broadway,  New  York. 
Prof.  J.  A.  Fleming,  D.Sc,  F.R.S.,  M.I.E.E.,  &c,  Professor  of  Electrical  Engineering 

at  University  College,  Gower  Street,  London. 
W.  H.  Gartley,  Chief  Engineer  of  Philadelphia  Gas  Works,  Past  Vice-President 

of  the  American  Gas  Institute,  Past  President  of  the  Illuminating  Engineering 

Society  (U.S.A.),  1401,  Arch  Street,  Philadelphia. 
Dr.  R.  T.  Glazebrook,  F.R.S.,  Director  of  the  National  Physical  Laboratory,  Ted- 

dington,  England. 
F.  W.  Goodenough,  Mem.Inst.Gas  Engineers,   Sales  Controller  of  the    Gas  Light  and 

Coke  Co.,  Horseferry  Road,  London,  S.W.  (Chairman  of  Council)  (1). 
Dr.  J.  S.  Haldane,  F.R.S.,  Professor  of  Physiology  at  Oxford  University. 
Dr.  E.  P.  Hyde,  Past  President  of  the  Illuminating  Engineering  Society   (U.S.A.). 

Nela  Research  Laboratory,  Cleveland,  Ohio,  U.S.A. 
Dr.  A.  E.  Kennelly,  Past  President  of  the  American  Illuminating  Engineering  Society 

(1911),  Professor  of  Electrical  Engineering,  Harvard  University,  Cambridge, 

Mass.,  U.S.A. 
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Dr.  H.  Keuss,   Manufacturer  of  Optical  and  Photometrical  Apparatus,  Chairman 

of  the  Photometrical  Committee  of  the  Verein  von  Gas-  und  Wasserfachrnan- 

nern,  6,  Adolphsbrucke,  Hamburg,  Germany. 
V.  R.   Laxsixgh,  Past  President  of  th<-  Illuminating  Engineering  Society  (U.S.A.). 

29,  West  39th  Street,  New  York.   U.S.A. 
F.  Laporte,  Civil  and  Mining  Engineer,  Assistant  Director  of  the  Laboratcire  &  ntral 

cVElectricite,  12  and  14,  Rue  de  Stael,  Paris. 
Prof.  Vivian  Lewes,  Mem.  Inst.  Gas  Engrs.,  Lecturer  at  the  Royal  Naval  College, 

Greenwich,  City  Gas  Examiner,  &c,  30,  Crooms  Hill,  Greenwich,  London.  S.E. 
Prof.  0.  Lummer,  Co-Inventor  of  the  Lummer-Brodhun  Photometer,  The  University 

of  Breslau,  Germany. 
Dr.  A.  s.  McAllistee,  President  of  the  Illuminating  Engineering  Society,  (U.S  A  ►, 

Editor  of  The  Electrical  World,  239,  West  39th  Street,  New  York. 
L.  B.  Marks.  Consult int:  Kn<_'ineer,  First  President  of  the  Illuminating  Engineering 

Society  (U.S.A.),  103,  Park  Avenue,  New  York,  U.S.A. 
\V.  M.  BfOBDEY,  M.I.E.E.,  Past  President  of  the  Institution  of  Electrical  Engineers, 

82,  Victoria  Street,  London,  S.W. 
Sir  Thomas  Olives,  M.D..  D.Sc,  LL.D.,  F.R.C.P.,  F.R.S.Ed.,  Prof,  of  Medicine  in 

the  University  of  Durham,  2,  Ellison  Place,  Newcastle-upox-Tynk. 
J.    H.    Parsons,    F.R.C.S.,    &c,    Ophthalmic    Surgeon,    Lecturer    at     University 

College,  &c.,  54,  Queen  Anne  Street,  Cavendish  Square,  London.  W. 
Sir  Bovertox  Redwood,  D.Sc,  F.R.S.E..  F.I.C.  Consulting  Chemist,  Adviser  on 

Petroleum  to  the  Home  Office,  &<■..  1.  P.ishopsgate  Street,  London.  1. 
Dr.  C.   IL  Shasp,    Past    President  of  the  IUuminating  Engineering  Society  (N.Y.), 

Chief  of  the  Electrical  Testing  Laboratories,  80th  Street,  East  End  Avenue, 

N'kw   ^'ol:K.   U.S.A. 
Sir  J.  F.  C.  Snell,  President  of  the  Institution  of  Electrical  Engineers,  8,  Queen  Anne's 

Gat'-,   Westminster. 
L  A.  Stokes,  F.L'.I.B.A..  Past-Presidenl  of  the  Royal  Institute  of  British  Architects, 

2,  Ureal  Smith  Street,  LONDON,  S.W. 
Prof.  J.  Teich.muller,  Ph.D.,   Consulting  Electrical  Engineer  and  Professor  of  Elec- 
trical Engineering,  Member  of  the  Photometrical  Commission  of  the  Verband 

Deutscher  Blektrotechniker  (1909),  Nowackanlage  2.  Kaslsbuhe,  Germany. 
Prof.  Sdlvanus   P.  Thompson,   D.Sc.,   F.R.S.,   Past   President  of  the  Illuminating 

Engineering  Society,  Professor  of   Electrical  Engineering  and  Principal  of  the 

City  and   Guilds  of   London   Technical   College,  Finsbury,  E.C..  "  Morland," 

Chisletl  Road,  W.  Bampstead,  London,  X.W. 

Proi  .    Ki.mr   Thomson,    Past-President   of  the   International   Electrotechnica]  Com- 

mission,  West  Lynn,  Mass.,  U.S.A. 
A.   P.  Tbotteb,   M.I.K.K..   Electrical  Adviser  to  the  Board  of  Trade,  8,  Richmond 

Terrace,  Whitehall.  London.  S.W. 
Prof.  Urbkj.ohdk.  Ph.D.,  Gen.  Secretary  of  the  International  Petroleum  Commission, 

Tech.  Bochschule,  BL&bubuhe,  Germany. 
Peo».   I>r.   Qlbricht,   President   of  the   Konigl.  QereraldirektioD  der  S&chsiaohen 

Staatsbahnen,    Member  of   the    Photometrical   Commission  of  the   Verband 

Deutscher  Elektrotechniker,  3,  BettnerStr.,  Dbssden. 
Pbof.  \'ai  mki:.  Professor  at  the  University  of  Lyons,  President  of  the  International 

1  on  Illumination.  .-,».  Montel  de  Belmont,  Lyons. 

Prof.  .1.   Yiou.k,  Chairman  of  the  National  Illumination  Committee  of  France,  89, 

B    devard  Sainl  Michel,  Paris. 
Prof.  I.    Wi  bee,  Professor  of  Physics  at  the  University  of    Kiel.  Ifoltkestraase  60, 

K hi..  Germany. 
Pi:oi.  De,  W.  Wedding,  Professor  at  the  Technische  Hochschule  Charlottenburg, 

1. 1  hterfelde,  Wilheln  Bebldt. 

Sii:   HbnBY  TSUEMAN   WOOD,  Secretary  of  the  Royal  Societv  of  Arts,  John  Street, 

Adelphi,  London. 
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HONORARY    LIFE    MEMBERS. 

Honorary  Memlers  may  be  chosen  from  among  those  who  are  of  acknowledged  eminence  in 
some  branch  of  science  related  to  illuminating  engineering,  or  who,  by  reason  of  position,  eminence, 
or  experience,  may  be  enabled  to  render  assistance  in  promoting  the  aims  of  the  Society.  (Article 
5  in  the  Constitution  of  The  Illuminating  Engineering  Society.) 


Moeller,  Dr.  A.  President  of  the  Academie  Royale  de  Medecine, 

Member  of  the  Commission  des  Accidents 
du  Travail,  1,  Rue  Montoyer,  Brussels. 
(Elected  1910.) 

In  recognition  of  valuable  services  as  President  of  the  Congres  International  des 
Maladies  Professionnelles,  Brussels,  1910. 

Pontiggia,  Sig.  Luigi.  Directeur     de     l'Associazione      degli      Industrali 

d'ltalia  per  prevenire  gli  infortuni  del  lavoro, 
4,  Piazza  Cavour,  Milan.     (Elected  1912.) 

In  recognition  of  valuable  services  as  President  of  the  First  International  Congress 
for  the  Prevention  of  Industrial  Accidents  held  in  Milan,  May,  1912. 

Thompson,  Prof.  Silvanus  P.  Past  President  of    the    Illuminating    Engineering 

D.Sc,  F.R.S.  Society,  Professor  of  Electrical  Engineering, 

and  Principal  of  the  City  and  Guilds  of 
London  Technical  College,  Finsbury,  E.C., 
"  Morland,"  Chislett  Road,  West  Hampstead, 
London,  N.W.     (Elected  1911.) 

In  recognition  of  valuable  services  as  President  of  the  Illuminating  Engineering 
Society  during  its  first  four  years  of  existence. 

Vernon  Harcourt,  Prof.  A.  G.  Past  President    of    the    Chemical  Society,  Metro- 

M.A.,  F.R.S.  politan  Gas  Referee,    &c,  St.  Clare,  Ryde, 

Isle  of  Wight.     (Elected  1910.) 

In  recognition  of  valuable  services  in  connection  with  photometry  and  the  invention  of 
standards  of  light. 

Warburg,  Prof.  Dr.  Director  of  the  Technische  Physikalische  Reich- 

sanstalt,  Charlottenburg,  Berlin.  (Elected 
1913.) 

In  recognition  of  distinguished  services  as  Director  of  the  Reichsanstalt  and  as  the 
First  President  of  the  German  Illuminating  Engineering  Society. 

Whitelegge,  Sir  Arthur,  H.M.    Chief    Inspector    of    Factories,    Whitehall, 

K.C.B.  London,  S.W.     (Elected  1913.) 

In  recognition  of  valuable  services  in  promoting  the  study  of  industrial  illumination. 


[We  regret   to    record  the  death  during  the  past  year  of  two  Hon.  Members  of  the  Society,  Sir 
William  Preece  and  Sir  Joseph  Swan.] 
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MEMBERS  OF  THE  COUNCIL. 

E.  Allen.  Past  President  of  the  Institution  of  Gas  Engineers.  Liverpool  United  Gas 

Co..  4,  Duke  Street.  Liverpool. 

F.  Bailey,  Chief  Engineer,  City  <>f  London  Electric  Lighting  Co.,  Ltd.,  6-4,  Bank-side, 

London,  S.K. 
Prof.   W.  M.   Bayliss,  M.A..   D.8c.,   F.R.8.,  A  -  start   Professor  of  Physiology  at 

University  College,  London,  St.  Cuthbert's,  Hampstead  Heath,  London. 
J.  Bond,  President  of  the  Institution  of  Gas  Engineers,  I  las  Works,  Southfobt. 
J.  Darch,  F.S.I. ,  Surveyor.  Mem.  Loy.San.  [nst.t55,  Wesl  8ide,  Viands  worth  Common, 

London,  S.W. 
J.  S.  Dow,  Asst.   Editor  of  TJu    lUuminating  Engineer,  Mayfield,  Shepherd's  lfil!, 

Highgate,  London. 
J.  Eck,  M.I.K.K..  Manager  and  Chief  Engineer  of  the  Union  Electric  I  o.,  Park  Street, 

Southwark,  London,  8.B. 
L.  Gasteb,  Consulting  Engineer  and  Editor  of  The  lUuminating  Engineer    &c.,  •"''_'. 

Victoria  Street,  London,  8.W. 
F.  W.  Goodbnouoh,  Mem.  I r . ~ -    G   -  Engineers,  Sales  Controller  of  the  C;.s  Light 

and  Coke  ('"..  H<  rseferry  Road,  Lond<  a,  S.W.     [Chairman.) 
ir.\vi).\  T.  Habbison,  M.I.K.K..  Electrical  Engineer,  11,  Victoria  Street,  London. 
Dr.  If.  I:.  B.  Hickman,  M.A.,  M.B.(Qxon),  M.L.f  .s..  L.R.C.P.,  Ophthalmic  Surgeon, 

5,  Barley  Street,  London,  W.,  and  White  Hill  House,  Chesham,  Bucks,  England. 
J.  Wvatt  Ifk,  Lighting  Engineer,  12,  Carteret  Street,  London,  S.W. 
Dr.  Jambs  ELbbb,  Medical  Officer,  London  County  Council  Education  Offices,  Public 

Health  Dept.,  Etoom  23,  2,  Savoy  Hill,  Victoria  Embankment,  London,  W.C. 
Col.  W.  F.  Lbbsb,  Director  of  Brompton  Electricity  Co.,  The  Costa  Pica,  and  the 

Rosario  Electric  Cos.,  &c.,  17.  Carlton  Road,  Ealing. 
F.  A.  Cortez  Lbioh,  Chief  Electrical  Engineer,  London  and  North  Western  Railway, 

Euston  Station.   London.  X.W. 
Dj:.  R.  Lkssi.m;.   Ph.D.,   P.(  I.S.,  Consulting  and  Analytical  chemist.  Southampton 

Hob  •-.  317,  High  Holborn,  London. 
Db.  A.  If.  Lkw.  M.D.,  P.R.C.S.,  &c.,  Ophthalmic  Surgeon,  Central  London  Ophthalmk 

Hospital,  &c.,  67,  Wimpole  Street,  Cavendish  Square,  London.  W. 
0.1'.  Maceablane,  Managing  Director  pi  Blanchard  Lamps.  Ltd.,  35,  King's  Avenue, 

Muswell   Hill,   London.   N. 

S.  L.  Pbabcb,  M.Inst.C.E.,  M.I.E.E.,  &c.,  chief  Electrical  Engineer  to  the  Manolu 

Corporation,  Dickinson  Street.  Manchester,  Pasi  Preaidenl  of  the  [ncorporated 

Municipal  Electrical  Association. 
W.  R.   Law  linos,  Electrical  Contracting  Engineer,  Pasi  President  <>f  the  Electrical 

Contractors' Association,  82,  Gloucestei  Load.  South  Kensington,  London,  &  Vr 
E    Soon  Snbll,  Director  of  County  Light,  Ltd.,  Guildford  Street,  London.  S.K. 
Sib  J.  F.  C.  Snbll,  Presidenl  of  the  Institution  of  Electrical  Engineers,  8,  Queen  Anne's 

( late,  Wi>T\ii\v  1 1  i: 
A.  Stobbs,  Chief  Outdoor  Inspector  of  the  South  Metropolitan  Gas  Company,  709, 

Old  K<iit   Road,  London. 

s.   E.  Tbobnton,  Chairman  of  Messrs.  W.  Sugg    A  Co.,  Sanctuary  House,  Tothill 

Street,  London.  S.W. 
A.  P.  Tbottbb,  MILK.  Electrical  Advisei  to  the  Hoard  of  Trade.  8,  Richmond 

Tei i.i'  e,  Whitehall,  London.  S.W. 
P.J.  Walobam,  I's  [.,  Surveyor  and  Civil  Engineer,  12,  Buckingham  Street,  Charing 

( IrOBS,    London.   VY  I 

R.   .1.    Wallis-Jones,    M.Inat.l    i:  .    M.I.E.E.,   Consulting   Electrical    Engineer,   60, 
Queen  Ann'-'-  Gate,  Westminster,  London,  B.W. 

Hon.  Secretory    L.  Gasteb.    Secretory    J.S.Dow.    Eon.  Treasurer    J.  WyattIfb. 

//    i.  Solicitors    M  G    M.  Lighi   a.-  Pi  lton,  '.  Laurence  Pountney  Kill,  Cannon 

Street,  London,   i;  i 
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LIST    OF    MEMBERS    OF    ALL    CLASSES. 

r  The  figure  at  the  eni  of  the  address  denotes  the  quarter  day  upon  which  the  subscription  becomes  due.     Thus 
(1)  denotes  January  1st ;    (2)  April  1st ;  (3)  July  1st,  and  (-i)  October  1st  respectively.} 

V.P. — Vice-President.       M.C. — Member  of  Council.       CM. — Corresponding  Member. 


V.P.  Abney,  Sir  William, 

C.B.,D.Sc.,F.R.S. 


Addicks,  W.  R. 

Aldrich,  T.  H. 

Allom,  G. 

V.P.     M.C.     Allen,  E. 

Mem.  Inst.  Gas 

Engineers. 
Ambrose,  Ernest 

Anderson,  A.  A. 

Anderson,  L.  S. 

Annacker,  J.  P. 

Anzbock,  J. 

Arnold,  W.  F. 

Asdell.  J.  H., 
M.Sc. 
CM.     Ashe,  Prof.  S.  W. 

Aston,  J.  E. 

M.C.     Bailey,  F. 

Barber,  J.  W. 


Barham,  G.  B., 

A.M.I.E.E. 
Barham,  G.  R. 


Barker,  H.  Granville 
Barkham,  H.  C 
Barlow,  H.  D. 
CM.     Bassett-Jones,  W.,  Jun. 


Adviser  to  the  Board  of  Education,  Member  of 
Advisory  Council  for  Education  to  the  War 
Office  (1903),  late  President  of  Royal  Astro- 
nomical Society,  Physical  Society,  &c, 
Rathmore  Lodge,  South  Bolton  Gardens, 
London,  S.W. 

President  of  the  United  Electric  Light  &  Power 
Co.,  New  York  City,  and  Vice-President  of 
the  Consolidated  Gas  Co.  of  New  York, 
4,  Irving  Place,  New  York,  U.S.A.  (4). 

Engineer,  National  X-Ray  Reflector  Co.,  235, 
West  Jackson  Building,  Chicago,  U.S.A.  (2) 

Electrical  Engineer,  15,  George  Street,  Hanover 
Square,  London,  W.  (3). 

Vice-President  of  the  Institution  of  Gas 
Engineers.  Che  Liverpool  United  Gas 
Light  Co.,  Duke  Street,  Liverpool  (1). 

Assistant  Engineer,  Metropolitan  Electric  Supply 
Co.,  11,  Knight's  Park,  Kingston-on- 
Thames  (2). 

Inspector's  Department,  South  Metropolitan 
Gas  Co.,  45,  Chalsey  Road.  Brockley,  S.E. 
(2). 

Asst. -Engineer,  Lanes.  Electric  Power  Co., 
Westerby,  Westmorland  Road,  Urmston, 
N.Manchester  (1). 

Tech.  Manager,  The  Globe  Electric  Co.,  Ltd.,  62, 
Cranwich  Road,  Stamford  Hill  London,  N. 

(1). 

Vice-Chairman  of  the  Verein  der  Gas  und 
Wasserfachmannern.  Selberstr.  80,  Vienna 
XII.  (1). 

The  General  Electric  Co.,  Ltd.,  71,  Queen 
Victoria  Street,  London,  E.C  (1). 

Lighting  Engineer,  29,  Mostyn  Road,  Hands- 
worth,  Staffs  (1).     Educational  Dept. 

Engineer  and  Professor,  General  Electric  Co., 
Pittsfield,  Mass.,  U.S.A. 

Acetylene  Lighting  Engineer,  25,  Denmark 
Street,  London,  W.C  (4). 

Chief  Engineer,  City  of  London  Electric  Lighting 
Co.,  Ltd.,  64,  Bankside,  S.E.  (4). 

Consulting  Electrical  Engineer  and  Cinemato- 
graph Expert,  Argyle  Chambers,  106, 
Charing  Cross  Road,  London,  W.C.  (1). 

Electrical  Engineer  and  Journalist,  347,  Kings- 
ton Road,  Wimbledon,  London,  S.W.  (1), 

Works  Manager,  The  British  Luxfer  Prism 
Syndicate,  Daylight  Experts,  16,  Hill  Street,. 
Finsbury,  London.  E.C.  (1). 

Kingsway  Theatre,  Great  Queen  Street,  London, 
W.C  (4). 

Electrical  Engineer,  The  Gables,  Jaffray  Road, 
Erdington,  Birmingham  (1). 

Electrical  Contracting  Engineer,  Albion  House, 
61,  New  Oxford  Street.  London,  W.C.    (1). 

Lighting  Engineer,  1,  Madison  Avenue,  New- 
York. 
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CM.     Bast,  Prof.  0.  de 


Baugh.  J.  H.  Agar 
M.C.  Bayliss,  Proi.  \V.  M, 

M.A..D.Sc.,F.R.S. 


Beeton.  H.  R. 
Behrens,  Capt.  T.  T. 

Bell,  Dr.  Louis 


V.P.,   CM. 

President 


CM. 
CM 


CM 
CM 


Bennett,  Sir  William, 
K.C.V.O.,  F.R.I    8. 


Berridge,    I  .. 

A.M.  I.e./:. 
Bertelsmann,  Dr.  W 

Beaso,  A. 

Beutell,  A.   W., 

A.M.J.E.E. 

Bevington.  S.  A. 


Blackinore,  A. 

Blau.  Dr.    I\ 
Bloch,  Dr.  L. 


Blok.  A.. 

B.Sc,  A.M.J.E.E. 

V.P.,   CM.     Blondel,  Prof.  A. 


CM.     Blondin,  Prof.  J. 


CM 

Booqaet,  J. 

Bohle,  ll. 

1     M. 

CM 

B6hm,  Dr.  C  li 

I:. >!im.   M. 

Bond,  C  l'. 

Bond,  C  <>- 

Professor  in  the  University  of  Liege  ;  Member 

of    Int.    Electrotechnical    Commission,    16, 

Rue  Cesar  Franck.  Liege,  Belgium. 
92,  Hatton  Garden,  London.  E.C  (1). 
Profe>>or  of  <  Jeneral  Physiology  at   University 

«  ollege,  London.  St.  ( uthbert's,  Hampstead 

Beath,  London  (1). 
chairman  of  the  Brompton  Electricity  Co.,  :!."4. 

Earls  Court  Road,  B.W.  (1). 
United     Services    Club,    Pall    Mall.    London, 

S.W.   (4). 
Consultinp  Electrical   Engineer  of   the   Edison 

Electric   Illuminating   Co.,    120,    Boylston 

Btreet,  Boston.   (7.S.A. 

Mt'inber  of  Consulting  Staff  of  Osborne,  ELM 
Inspector  of  Anatomy.  Consulting  Surgeon 
to  St.  George's  Hospital,  &c,  1,  Chester- 
field Street .  London,  W. 

Engineer,  The  Gas  Works,  Leamington  Prior  (2). 

Chemi>t    to   the   Municipal  Gas  Works.   Berlin. 

Waidmannslust,  near  Berlin. 
Consulting  Electrical  Engineer,  Via    Angiolena 

14.  G iruda,  Austria. 
Electrical  Engineer,  1<'(.>.  Victoria  Btreet,  SAW. 

and    2,    Vbee    Court,    Btreatham    Common 

South.  London,  B.W.  (1). 
Lighting  Engineer  to  the  Blackman  Export  '  <■.. 

Ltd.,  The  Haven.  Grove  Park  Road,  Grove 

Park.  Lee,  S.E.  (4). 
Electrical     Contractor.     5,     Montpelier    Street, 

London  (1). 
Electrical  Engineer.  4.  Nailer  Sti  ui.in. 

Lighting    Engineer    of    the    Berlin    Electricity 

Supply  Co.,  Member  of  the  Photometrical 

<    mmittee    of    1 1 1«  -     Verband     Deutecher 

Elektrotechniker,  Grolmanstr.  39,  Chariot  - 

tenburg,  I  Ikkm  \nv. 
Lecturer    in    Electrical    Engineering,    Croydon 

Polytechnic.     17.    Epsom     Road.    Croydon, 
Surrey    (2). 

Professor     of     Electrical     Engineering,     Chief 

Engineer    of    the    Lighthouse    Service    of 

France.    41,    Avenue    de    la    Bourdonnaie, 

Puns. 
Profesx  .r  of  Physics  at  t  la-  <  iollege  Rollin  :  Tech. 

Editor  of  Lu  /;.■'/,   Electriqut  ;  .Member  of 

[nt.     Bleotrotechnical     Commission,    171, 

Faubourg  Poissonniere,  Paris. 
Chief  Engineer,   ['Association    Nbrmande  pour 

prevenir  le>  Accidents  dc  Travail,  26.  I 

Jeanne  d'Arc,   Rouen. 
Professor    of    Blectrotechnics,    South    African 

College,  Capktown,  B.  Africa  (1). 
12,  Memekestrasse,  Bbbxjn,  W.  l">. 
Consulting  Engineer  to  the  <  lasworks  of  Milan  ; 

Member  of  Tut.   Photometric  Commission, 

13,  \'i;i  Vittoria,  Milan. 
Inspector's    Department,    South    Metropolitan 
96,  St.   Mary's   Road,   Peckham, 

London,  B.E.  (2). 
rer  of  the  United  Gat  [mprovemenl  Co., 

Photometrical  Laboratory,  Philadelphia, 

[7.8.  \.  (*). 
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Bond,  H.  I. 

V.P.,    M.C.     Bond,  J. 

Bosenberg,  A. 
CM.     Boucherot,  Prof.  P. 

Brereton,  Mrs.  M.  A. 

Cloudesley 
Brinckman,  M. 

Broadberry,  A.  E. 
CM.     Broca,  Dr.  A. 


V.P. 


Browne,  Sir  J.  C. 
F.B.S. 


Bryan,  J.  H. 
Brylinski.  E. 

Buckle,  C. 
V.P.,   CM.     Budde,  Dr.  E. 

V.P.,   CM.     Bunte,  Prof.  H. 


Burgess.  A.  E.  C, 
M.I.E.E. 

Burt,  C  H. 

Bush,  W.  E. 

Bussell,  R.  C 

Bussey,  S.  R. 
Bntts,  E.  W. 

Bytham,  W.  H. 

CM.     Calzavara,  Capt,  V. 
Campbell,  G. 

Carlisle,  T.  H. 
CM;     Carozzi,  Dr.  L. 


Lighting  Engineer  to  the  London  &  South 
Western  Railway,  Engineer's  Office, 
Waterloo  Station,  London,  S.E.  (2). 

Engineer  and  Manager,  Gas  Works,  Southport 
(1). 

Fittings  Manufacturer,  5/f.  Serrestr.,  Dresden 
(1). 

Consulting  Engineer  ;  Member  of  Int.  Electro- 
technical  Commission  ;  Professor  at  l'Ecole 
de  Physique  et  Chimie  Industrielle  de  la 
Ville  de  Paris,  64,  Boulevard  Auguste 
Blanqui,  Paris. 

Author.  Editor  of  The  Gas  Bulletin,  7,  Lynd- 
hurst  Road,  Hampstead  Heath  (4). 

Manager,  Messrs.  E.  M.  Brinckman  &  Co..  99, 
Redcross  Street,  Southwark,  London  (1). 

Chief  Engineer,  Tottenham  and  Edmonton 
Gas  Co.,  639,  High  Road,  Tottenham, 
London,  N.  (1). 

Agrege  de  la  Faculte  de  Medecine,  7,  cite 
Vaneau,  Paris. 

Vice-President  and  Treasurer  of  the  Royal 
Institution,  &c,  Grindau,  Dumfries,  Scot- 
land. 

Consumers'  Adviser,  St.  Pancras  E  lectricity  and 
Public  Lighting  Dept.,  57,  Pratt  Street, 
London,  N.W.  (1). 
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H.M.    [nspector    of    Factories,    Home    other. 

Whitehall.  London,  S.W.  (4). 

Optician.   .'{<».   Wigmore  Street.    London.    W.    (1) 

P.  E.  <  'ha | .pin-  a  <     .  B6,  I   ■  ■  I  Street,  London, 

B.C.  Hi. 
Consulting    Electrical    Engineer   and    Lighting 

and    Heating   Expert,   •"•»•'..    Fifth   Avenue, 

\"i:\v    York.    U.S.A.    (1). 

Secretary  of  the  Royal  Society  of  Arte,  John 
\deiphi.  London. 
President  oi  the  Boston  Consolidated  Gas 
<'■>..     jj.     West     Street,     Boston,  Mass., 
U.S.A 
chairman    and     M  Director    of    John 

Wright    and    Eagle    Range,    Ltd.,    L 

Work-.   AstOn,   BrJUCTNOHAM      I   , 
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Young,  H.  T. 


Young,  Dr.  T. 
Meredith 


Electrical  Contractor,  Messrs.  Troughton  & 
Young,  6,  Park  Mansions  Arcade,  Knights- 
bridge,  London,  S.W.  (1). 

Medical  Officer  of  Health  and  Chief  School 
Medical  Officer  to  the  Cheshire  County 
Council,  West  Mount,  Chester  (4). 


NEW  APPLICANTS  FOR  MEMBERSHIP  IN  THE  SOCIETY. 

The  names  of  the  following  applicants  for  membership  have  been  duly  submitted 
and  approved  by  the  Council,  and  were  read  out  by  the  Hon.  Secretary  for  the  first 
time  at  the  Annual  Meeting  on  May  21st,  1914. 


Ordinary  Members — 

Jones,  A.  L. 


Merz,  C.  H. 


Nash,  Dr.  E.  H. 

Simon,  H.  F., 
A.M.I.E.E.,A.C 


Styles,  W.  E., 
A.M.I.E.E., 
M.A.M.E.E. 

Thorpe,  F.  W. 

Trezise,  J.  M.  G. 

Turnbull,  A.  W. 

In   addition   the  following 
meeting  : — 

Ball,  R. 

Louis,  Prof.  D.  A. 
Podmore,  A.  E. 

Norden,  J. 

Russell,  W.  R.  M. 


Schlegel,  Herr 

Director  V. 
Sexton,  F.  P. 

A.R.C.S.,  A.M.7 

A.C.P. 


Designer  and  Member  Illuminating  Engineering 
Section,  Osraa  Lamp  Dept.  General 
Electric  Co.,  238,  Upper  Street,  Islington, 
London,  N.  (2). 

Consulting  Engineer  to  Electric  Power,  Light- 
ing, Railway  and  Tramway  Undertakings 
in  England,  the  Colonies  and  abroad,  32, 
Victoria  Street,  London,  S.W.  (2). 

Medical  Officer  of  Health,  Town  Hall,  Wimble- 
don, London  (2). 

Managing     Director,     Electrical     Installations, 
O.I.  Ltd.,  27,  St.  Martin's  Lane,  Cannon  Street, 

E.C.,   4,   Wynnstay  Gardens,   Kensington, 
London,  W.  (2). 

Electrical  Engineer,  Lecturer  and  Instructor 
Electrical  Distribution  and  Wiring,  S.W. 
Polytechnic,  91,  Forest  Drive  West,  Ley- 
tonstone,  London,  N.E.  (2). 

Fixture  Designer,  18,  Birley  Road,  Totteridge 
Lane,  Whetstone  (2). 

Post  Office,  Engineering  Dept.  Superintending 
Engineer  London  Power  District,  2,  Coli- 
nette  Road,  Putney,  London,  S.W.  (2). 

Supt.  Carriage  and  Elect.  Lighting  Dept.,  S.E.  & 
C.  Railway,  34,  Greenhill  Park,  Harlesden, 
London,  N.W.  (2). 
names   have  been  received   since  the  date   of  this 

Director,  Julius  Sax  &  Co.,  24a,  Lordship  Park, 

London,  N. 
123,  Pall  Mall,  London,  S.W. 
Gas    Lighting    Engineer,    34,    Charles     Street, 

Hatton  Garden,  London,  E.C. 
Grand  Hotel  des  Wagons  Lits,  Pekin,  China, 

via  Siberia. 
Secretary    and    General    Manager,     Holophane 

Ltd.,     1,    Trevor    Square,    Knightsbridge, 

London,  S.W. 
Bamag    Gesellschaft,    45    Mommsenstr.    Char- 

lottenburg,  Berlin. 
Consulting  Engineer,  Manager  to  Tamesco  Co., 
.E.E.,        Electrical  Contracting  Engineer,  Warwick 

Lodge,     Hampton     Wick,     Kingston-on- 
Thames. 
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MEMBERS  DECEASED  DURING  THE  PAST  YEAR. 

We  regret  to  record  the  death,  during  the  past  year,  <  f  the  following  memfct-i 
the  Societv  : 


Hon.  Members  and  Vice-Presidents 
Preece,  Sik  \V.\i. 
K.C.B.,  F.R.8.,  \< . 


Sw  an.  Sib  Joseph 

ar.ii.,  F.R.S.,  d.Sc. 

Ac. 

Ordinary  Members 

Bmst,  A.  A. 

Pye,  'I  .  E. 

Watkinson,  J.  G. 

CM.     Weiss,  If. 


Consulting  Electrical  Engineer,  Past  President 
of  tin-  Institutions  of  Electrical  and  civil 
Engineers,  Penrhos,  Carnarvon,  North 
Wales. 

Past  President  of  the  Institution  of  Electrical 
Engineers,  &c,  Overhill,  Warlinghain, 
Burrey. 


Lighting  Engineer,   Bolophane   Ltd.,    Carteret 

s  reet,  8.W. 
Engineer  and  Manager  of  the  <  Sty  of  ( hichester 

I  '(>..    (  lOVelly,    I    HI'   Hi:STER. 

Proprietor  of  J.  &  W.  B.  Smith.  16-23,  I'ar- 
ringdon  Road.  London,  E.C. 

Chief  Engineer.  Zurich  <ia>  Co..  Deleft,  for 
Switzerland  to  the  [nternational  Commis- 
sion on  Illumination,  The  Gas  Works, 
Zurich.  Switzerland. 


ILLUMINATION    TESTS    IN    AUSTRALIA. 


A  correspondent  writes  to  us  from 
Australia  giving  an  account  of  his  ex- 
perience in  illuminating  engineering  in 
that  country. 

IT-'  finds,  as  many  people  in  this  country 
have  done,  thai  considerable  perseverance 
metimes  needed.  <  hu  correspondent 
concerned  in  the  Bupply  of  a  targe 
number  of  incandescent  oil  lamps  to  a 
railway  company  in  Australia.  He  found 
that  the  usual  method  of  test  was  merely 
to  install  the  lamps  at  intervals  and  leave 
tlit'iu  to  hum  for  'J I  hours.  Apparently 
n<>  measurement  of  illumination  pr  of  the 
oil  consumed  was  made. 


He  suggested  that  such  information 
would  be  of  value,  but  the  stafi  regarded  it 
as  a  decidedly  "cranky"  suggestion. 
Fortunately  the  Lighting  Inspector  took 
a  more  enlightened  view.  As  an  object 
lesson  the  lamps  already  installed  were 
tested  by  the  aid  of  a  borrowed  Trottei 
photometer.  He  wraa  able  to  show  that 
some  lamps  had  an  efficiency  of  60  pei 

irnt.   il  eXCe88  of  others      a   result    which 

was    doubtless    a    revelation    to    those 

present  and  may  induce  them  t<i  believe 

that    there    i-    BOmething    in    illumination 

measurements    after    all ! 
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SHORT   NOTES 

ON 

ILLUMINATING    ENGINEERING. 


THE  NEED  FOR  SCIENTIFIC  EDITORS. 

In  a  recent  number  of  the  Electrical 
Review  there  is  an  interesting  Editorial 
on  the  treatment  of  scientific  matters 
in  the  Daily  Press.  Scientific  men  are 
diverted  by  the  highly  coloured  and  the 
irresponsible  way  in  which  startling 
inventions  are  announced  and  glorified 
and  ideas  arj  put  forward  which  would 
nsver  stand  technical  investigation  for 
a  moment. 

The  Electric  Review  urges  that  a  great 
newspaper  would  do  well  to  have  a 
special  scientific  Editor  who  would 
superintend  this  department  and  make 
sure  that  such  articles,  while  written  in  a 
popular  way,  were  substantially  correct. 
It  is  a  short-sighted  view  to  encourage 
sensationalism.  In  the  long  run  the 
public  would  turn  to  the  paper  whose 
judgment  in  these  matters  was  recognised 
to  be  sound  and  would  disregard  those 
which  are  notoriously  inaccurate. 

READY-MADE  MOONLIGHT. 

An  interesting  experiment  was  recently 
tried  by  the  New  York  Edison  Company 
at  the  recent  Travel,  Vacation,  and 
Sportman's  Show,  at  the  Grand  Central 
Palace  (New  York).  The  grounds  were 
strongly  illuminated  by  a  variety  of  light, 


which  was  arranged  to  imitate  moonlight 
as  closely  as  possible.  Indeed,  it  is  said 
that  this  artificial  moonlight  "  was  so 
startlingly  real  that  one  could  almost 
fancy  hearing  the  night  winds  through  the 
birches  and  occasionally  the  splash  of  a 
brown  trout  taking  a  moth  from  the 
surface  of  a  near-by  pool."  Fortv-eight 
thousand  watts  were  used  in  the  illumina- 
tion of  these  grounds.  The  unusual  light 
attracted  a  considerable  amount  of 
attention,  and  the  attempt  is  one  that 
might  well  be  considered  in  connection 
with  the  lighting  ot  exhibition  grounds 
in  this  country. 

SEEKING  LIGHT. 

There  is  a  railway  rule  that  employees 
working  at  night  should  be  provided  with 
plenty  of  lamps,  said  Mr.  T.  H.  Thomas, 
representing  the  National  Union  of 
Eailwaymen,  at  a  meeting  of  the  Railway 
Accidents   Committee. 

The  Caledonian  Railway  Company,  he 
said,  were  once  apprised  of  the  coming 
official  visit  of  a  Board  of  Trade  inspector, 
Men  were  specially  told  off  to  hunt  for 
burners  and  globes,  and  as  a  consequence 
more  lights  were  in  evidence  at  the 
depot  on  the  particular  night  than  ever 
before. — Evening  Neivs. 
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ACETYLENE  IN  THE  ARMY. 

A  recent  number  of  the  Acetylene 
Lighting  and  Welding  Journal  contains 
some  articles  by  Pierre  Kosemberg  and 
others  on  the  use  of  acetylene  in  the 
Army. 

The  flashlight  telegraph  has  been  the 
first  application.  In  France,  Germany, 
Austria,  the  United  States,  and  in  various 
other  countries,  there  already  exist  small 
apparatus,  employing  either  ordinary 
burners  or  small  burners,  rendering 
incandescent  particles  of  the  rare  earths. 
In  the  latter  case  a  very  intense  light 
is  obtained,  which  is  increased  by  the 
employment  of  special  reflectors. 

Another  application  of  acetylene  is  as 
follows :— At  the  September,  1908, 
manoeuvres,  in  the  vicinity  of  Lyons, 
tests  were  made  in  seeking  for  the  wounded 
on  the  field  of  battle.  About  thirty 
soldiers,  simulating  dead  and  wounded, 
were  spread  at  nightfall  over  an  area 
of  two  kilometres  surrounding  the  village 
of  Venissicux,  on  uneven  ground,  to  hide 
them  and  render  more  difficult  the  task 
of  the  ambulance  corps.  From  previous 
experiments  the  usual  means  of  lighting 
were  known  to  be  defective. 

Acetylene  proved  to  be  capable  of  all 
that  was  expected,  and  two  arrangements 
were  particularly  retained  as  being 
capable  of  rendering  service  ;  one  utilised 
lived  acetylene  contained  in  a  small 
tube  carried  on  a  man's  back,  and  the 
Other,  not.  so  heavy,  consisted  of  a  simple 
autO-generatOr    lantern    attached    to    the 

belt  of  the  ambulance  men.  of  which 
the  light  could  be  instantly  eclipsed  by 
means    of    a    simple    shutter,   as  with   a 

signaller's  lantern. 

\  striking  example  of  the  application 

of   portable    acetylene    lights    has    also 

occurred     in     the     warfare     in      .Mexico. 
I>unn<_'   one   attack   all   the   electric   light 
cables  within  half  a  mile  of  the  Ciudadela 
were   put    out    ot   ad  ion   and   t!,' 
wire    left    in    total    darkness  ;      |,ut     the 

use  of  acetylene  flare  lamp-  saved  the 
victorious  party  from  a   very  awkward 

situation.      In   warfare,  where  portability 

is  of  the  utmost  importance,  these  Hare 
lights,  capable  ot  giving  1,000  candle- 
power      or      more,      US  Qsiderable 

possib  lit 


ACETYLENE    LIGHTING    OF    THE 
PANAMA    CANAL. 

We  hear  that  the  Panama  Canal 
Channel  is  to  be  marked  by  acetylene 
buoys  eight  teet  in  diameter,  placed  at 
intervals  of  a  mile,  and  carrying  acetylene 
flames  L'iviiiLr  40  candles.  By  projection 
through  the  lens  the  rays  will  produce 
a  light  of  450  candles.  The  lights  will 
be  fed  by  dissolved  acetylene,  and  it  is 
expected  that  the  supply  will  last  three 
to  seven  months,  according  to  the  way 
they  are  used.  All  the  buoys  will  be 
provided  with  flashing  and  occulting 
lights.  The  Panama  (anal  thus  promises 
to  be  a  striking  example  of  the  use  of 
acetylene  light  for  purposes  of  navigation. 

STYLO-GRAPHIC  PEN  AND  LAMP 
ATTACHED. 

The  illustration  shows  an  ingenious 
device  described  in  a  recent  number  of 
Licht  \md  Ijn»}>r.  Most  people  have 
experienced  the  inconvenience  of  writing 
with  a  fountain  pen  in  the  dark.    The  illus- 


t  rat  ion  shows  a  BUggested  means  of  a\ 
in;,' this  by  attaching  jUSt  above  the  nib  a 

small  shielded  lamp,  which  i^  oonnei 

by  Hex  with  a  small  pocket  accumulator. 

The  pressure  of  the  linger  on  the  pen 

operates  a  switch  and  lights  up  the  lamp, 
so   that    the    battery    is    only    connected 

wllell    the    pen    is    ill    u-e. 
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ILLUMINATION    IN    THE    COUNTRY    HOME. 

Some  Special  Uses  for  Light  Indoors  and  Outdoors. 

By  An  Engineering  Correspondent. 


The  last  ten  years  have  brought  with 
them  a  revolution  in  the  lighting  of 
country  houses.  At  one  time  it  was  carried 
out  exclusively  by  petroleum  or  paraffin 
wick  lamps  ;  indeed  it  may  still  be  said 
that  more  lamps  of  this  kind  are  used 
than  ever  before.  But  there  have  arisen 
other  methods  of  illumination  which 
have  far  greater  possibilities  than  in  the 
old  days,  and  are  specially  adapted  for 
rural  districts  where  neither  gas  nor 
electricity  supply  is  available. 

The  ordinary  wick  oil  lamp,  if  well 
kept,  is  by  no  means  to  be  despised  for 
cottage  lighting.  Its  mellow  rays  are 
still  preferred  by  many  people,  its 
simplicity  and  portability  are  great 
recommendations.  But  the  light  that 
can  be  obtained  in  this  way  is  naturally 
limited,  and  the  newer  incandescent  oil 
lamps  giving  a  thousand  candle-power 
or  more,  at  a  much  more  economical 
rate,  have  special  fields  of  utility. 

Again,  the  person  who  wishes  to  avoid 
the  labour  involved  in  constantly  refilling 
many  lamps  within  the  home  can  have 
resource  to  acetylene  or  petrol  air  gas, 
both  of  which  have  emerged  from  the 
semi-experimental  state  and  are  now 
very  widely  used  in  homes  of  moderate 
size  and  even  in  large  country  houses. 
The  large  mansion  will  probably  have  its 
own  electric  plant.  Even  the  small 
householder  may  be  tempted  by  the 
automatic  petrol-driven  electric  sets  which 
have  recently  been  put  on  the  market. 
There  is  now  a  wide  range  of  choice  in 
illuminants  for  the  country  home,  and 
there  is  no  reason  why  the  illumination 
should  not  be  as  bright  and  adequate 
a*  that  enjoyed  by  the  town-dweller. 

Artificial  Light  in  the  G  \rden. 

But  in  this  article  it  is  not  proposed  to 
dwell  on  lighting  within   the   home   but 


rather  to  point  out  some  special  uses  for 
light  outside.  A  recent  number  of  the 
Daily  Mail  contained  a  column  devoted 
to  the  lighting  of  the  garden — a  striking 
instance  of  the  attention  now  paid  to 
illumination  in  the  daily  press.  Few 
people  realise  what  might  be  done  by 
using  artificial  light  in  their  gardens  by 
night.  "  Haj  it  ever  struck  you,"  says 
the  Daily  Mail,  "  that  the  outdoor  life 
can  be  lived  at  home.  ...  If  you 
are  staying  with  a  friend  and  sitting 
smoking  a  pipe  in  his  garden,  you  will 
probably  hear  him  say  at  dusk  :  '  It's 
getting  dark.  Let's  go  in.'  But  that  is 
precisely  the  moment  when  you  ought 
not  to  go  in."  It  is  in  fact,  the  best  part 
of  the  day. 

How  often  does  one  see  a  charmingly 
illuminated  drawing  room  opening  out 
into  a  completely  unlighted  verandah  ? 
By  the  cunning  use  of  a  few  well-shaded 
or  concealed  lights  the  verandah  can  be 
made  a  most  attractive  place  to  sit  and 
read  in  when  daylight  and  twilight  has 
fallen,  and  gives  at  the  same  time  a 
pleasing  effect  when  seen  from  the 
garden.  A  few  lights  distributed  about 
the  garden  concealed  amidst  foliage,  or 
in  arbours  and  summer  houses  would 
quite  change  its  appearance  by  night — 
might  even  make  it  a  fairyland  more 
delightful  than  in  the  daytime.  Con- 
cealed lights  on  rockeries,  amidst  foliage 
or  illuminated  fountains,  or  even  sunk 
at  the  foot  of  flower  beds  might  be  used 
People  invite  each  other  to  inspect  their 
beds  and  borders  during  the  day.  Why, 
in  this  age  of  abundant  illumination, 
should  the  garden  be  unvisited  during 
cool  summer  evenings  ? 

On  special  occasions,  garden  parties, 
fetes,  concerts,  &c,  garden-illumination 
plays  quite  a  conspicuous  part.  The 
wonder  is  that  so  few  people  get  beyond 
candles   in   Chinese   lanterns.     It   would 
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Ik-  by  no  means  a  difficult  matter  for 
those  who  have  electricity,  acetylene, 
or  petrol  air  Lras  to  carry  wires  or  piping 
to  outlets  round  a  small  garden  or 
terrace,  to  achieve  more  ambitious 
decorative  effects.  For  more  occasional 
work,  or  for  remote  spots  in  large  parks, 
portable  incandescent  oil  or 
acetylene  lamps  could  be  used. 

Artificial   Light   and   the   Amateur 

GaBDENEB. 

Prom  the  standpoint  <>f  the  amateur 
gardener  tight  in  the  garden  would  often 
play  a  useful  part.  The  most  valuable 
tun''  for  planting  operations  is  in  the 
<-aily  morning  or  after  a  hot  summer's 
<la\-.  Not  infrequently  the  man  who 
runs  up  to  town  every  day  from  a  some- 
what remote  district  can  only  get  back 
to  his  garden  when  daylighl  is  beginning 
to  fail  :  then,  probably,  the  lady  of  the 
house  insists  on  his  presiding  over  the 
evening  meal,  and  the  opportunity  for 
gardening  is  past.  Bui  with  a  few 
effective  portable  lights  oul  of  doors 
the  bedding-oul  or  planting  of  Beedlings 
or  the  destruction  of  insecl  pests  could 
be  safely  accomplished  in  spite  of  the 
darkness.  Similarly,  light  led  into  the 
eatery  would  be 
a  valuable  aid  for  night  work  or  for  the 
display  of  its  treasures  to  visitors. 

Ai:  i  n  n  i  \i.    I. n. in  im;    fob    Games. 

Lastly,  their  ie  a  most  important  off- 
ol  of  country  bouse  lighting  that  is 
only  now  beginning  to  receive  the 
attention  it  deserves  lighting  for  games. 
W  •  hear  instant  es  of  lawns  being  su<  i  ■ 
fully  illuminated  by  acetylene  flares,  Sec., 
for  sin  h  games  .1-  quoits,  howls.  4c. 
This  is  really  a  simple  matter.  All  thai 
is  ie  -  to  illuminate  the  surface 

<>f  the   lawn   and    t«.  avoid   the  sources 
dazzling  the  eyes  of  pis 

Bui  there  are  many  games  n bi<  h  are 
played  under  alight  cover,  such  as  lives. 
squash  ra<  Icel  i,  and  even  law  d  tennis, 
which  might  readily  be  played  by 
artificial  light.     During  the  last  year  there 


has  been  quite  a  boom  in  the  erection  of 
artificially  lighted  covered  squash  rackets 
courts,  and  there  have  even  been 
artificially  lighted  lawn  tennis  courts  at 
Dulwich,  Liverpool,  and  elsewhere.  The 
uncanny  skill  of  Continental  lawn  tennis 
players  in  some  departments  of  the  game 
has  been  put  down  to  their  constant 
practice  On  covered  courts  whereas,  until 

•lv.  moal  players  in  tins  country 
dropped  the  game  during  the  winter. 
Now  some  cluhs.  like  that  at  Liverpool, 
are  having  both  lawn  tennis  and  squash 
rackets  covered  courts  installed  and 
lighted  artificially.  A  covered  lawn 
tennis  court  is  rather  a  large  item  for 
the  owner  of  a  country  house,  but  the 
expense  of  lives  and  squash  racket-  courts 
is  comparatively  small,  and  there  are  quite 
a  number  of  these  privately  owned  round 
London. 

Again,  one  has  only  to  consider  the 
number  of  schools  in  remote  parts  of 
England,  almost  invariably  having  fives 

and     rackets     courts     on     the     piei: 

e  what  a  Held  for  such  lighting  exists. 
It  is  curious  that  these  are  only 
infrequently  artificially  lighted,  yet  on  the 
short    winter   days,    when   opportunities 

for  exercise  are  few,  these  courts  would  be 
most  useful  in  the  evening. 

In  all  such  cases  artificial  lighting 
quite  feasible,  and  the  light  walls  . 
the  satisfactory  diffusion  of  the  illumina- 
tion.    To  light   up  outdoor  lawn  tennis 
courts    is    a    more    ambitious    problem, 

hut    there   Seems    I|o    l.asoll    \\  h  V    e\e||    this 

should  not  he  accomplished  in  COUTSe  ol 
time      Lighting   for  outdoor  games   is  an 

interesting  and  attractive  field  for  enter- 
prise ami  it  is  possible  that  we  may 
return  to  this  on  anol ;  1  On. 

There  are  many  other  special   uses  for 

light  out  of  doors-    for  meetings  called  a1 
short  not  ice,  territorial  camps,  on  i 
ship,  for  travelling  shows  and  out-of-door 
concerts.    The  seaside  parade  has  long 

been   looked   upon  as  an  opportunity  for 

tacular  lighting,  and  thi  re  are  already 
some   enterprising    resorts    thai    provide 

lights    for    the    tents    on    the    h each,   and 

advertise  "electrical  bungalows." 
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LIGHTING       MOTOR-OMNIBUSES     BY    ELECTRICITY. 


At  a  recent  meeting  of  the  Illuminating 
Engineering  Society  there  was  a  dis- 
cussion on  the  lighting  of  railway  carriages 
and  motor-vehicles. 

During  the  last  few  years  the  lighting 
of  buses  in  London  has  been  revolu- 
tionised. The  two  views  opposite  were 
taken    by    night   by   permission    of    the 


the  seats.  In  other  types  of  buses  and  in 
some  taxieabs  small  Holophane  hemis- 
pheres, fixed  direct  on  the  ceiling,  are 
used. 

There  can  be  no  question  of  the  greater 
attractive  power  of  brightly  lighted 
vehicles  by  night.  To  those  who  can 
remember  the  feeble  flickering  light  in 


Night  photograph,   showing  some  of  the  new       Night  photograph  ;  typical  lightin  g  by  tungsten 

buses  in   the  yard  of  the  National  Steam  lamps  in  prismatic  t^lass  globes. 

Car  Co.  being  fitted  and  painted. 


National  Steam  Car  Co.,  who  have  been 
prominent  in  introducing  electric  lighting 
by  small  voltage  metal  filament  lamps 
very  widely.  As  a  rule  three  of  these 
lights  are  spaced  on  the  ceiling  on  each 
side    of    the    carriage. 

Small  Holophane   reflectors   are    often 
used  in  buses  to  concentrate  the  light  on 


the  old  horse-vehicles  the  brilliant  illumi- 
nation in  the  motor-buses  gives  quite 
a  new  aspect  to  the  streets.  Now  the 
question  is  being  raised,  not  so  much 
how  to  get  more  light,  but  how  to  dis- 
tribute this  light  most  efficiently.  There- 
fore the  use  of  appropriate  shades  and 
reflectors  is  considered  more  carefully 
than  it  used  to  be. 
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REVIEW   OF   THE 
TECHNICAL    PRESS. 


The  most  recently  issued  number  of 
the  Transactions  of  the  American  Qlum- 
inat  ing  Engineering  Society  again  contains 
some  reports  ol  the  Research  Committee. 
One  of  these  deals  with  the  Analysis  of 
Lighting  Systems.  It  is  suggested  thai 
besides  illumination  data,  (inures  for 
intrinsic  brilliancy,  brightness  of  but- 
roundingB,  &c.,  should  be  given.  Anol  her 
point  is  the  classification  of  Bysteraa  bc 
"direct,  indirect  and  semi-indirect" — 
not  always  an  easy  matter.  The  most 
valuable  feature  in  this  report  i-  the  lisl 
t,i  references,  which  includes  a  number  of 
contributions  on  indirect   lighting. 

Th.-  report  on  Visual  Efficiency  Tests 
merely  discusses  a  number  ol  possible 
criteria  on  eye-fatigue  such  as  conver- 
gence, w  inking,  examinal  ion  of  pupil-.  Sec. 
In   all   these    reports    the   Committee    i- 

com.  iit    with  suggesting   possible   lines  of 

WOrk  for  th<-  I'nt nrr. 

\V.  (in  bchxzx  deals  with  the  Danger 
Signals  and  emphasises  the  value  of  red 
light,   chiefly   because   it    i.-   almosl    the 

onl\     colour    which    does    not    alter    when 

viewed  from  a  distance.  Mine  and  purple 
change  materially  and  have  little  "  carry* 
ing  power." 

11.  E.   [th,  in  the  Bame  issue,  makes 

omewhal    radical  suggestion,  namely. 

that   the  liL'lit   source  should  always  be 

concealed;   for,  on  physiological  grounds, 

the    object     the    eye     1-     looking'    at     -hollld 

always   be   the   brightest    thing   i-  Bight. 

The    same    author    ha.-    an    article    on 

\\  indolite  "  fittings,  which  are  designed 

to  give  BhadowB  of  a  kind  Bimilar  to  those 

produced  in  a  r i  by  daylight.     Some 

of  these  are  Bp  i  ial  forms  <'t  m  mi-indireel 
unit-,  others  portable  -ale  lights. 

II.  l.i  \  /.'./:..  Maj  80th,  June  10th, 
201  b)  ha-  a  hilly  illust  rial  art  icle 

describing  the  lighting  of  the  stage. 
Reference  is  made  to  various  special 
contrivances,  such  i  th  Portuny  illumin- 
ated silk  to  give  colour  effects,  the 
Unit  at  ions  of  i  louds,  flames,  a  i  . 


Turning  to  photometry  we  may  not.- 
an  accounl  of  the  work  of  the  Reichsan- 
Btalt  duringthelast  year.  The  laboratory 
is  considering  the  best  method  of  com 
paring  the  half-watt  lamp-,  the  filaments 
of  which  are  wound  in  different  w 
thus  giving  quite  distinct  curves  of 
distribution  of  light. 

M.  Devigne  (Z.f.B.,  July  1-t )  describes 
an  arrangemenl  for  getting  polar  curves 
from  incandescent  gaslights,  without  a 
mirror  being  necessary. 

Mention  .-hould  he  made  of  the  repro- 
duction in  a  recent  issue  of  the  z>  itsenrift 
fur  Beleuchtungswesen  of  the  -tries  of 
simple  recommendations  on  entitled 
■'  LiL'ht  and  Illumination  :  Their  Use  and 
Misuse,"  both  the  gas  and  electrical 
illustrations  being  shown.  These  were 
originally  published  in  Tin:  I  l.i.  tmina  I  DTG 

Km.inkku,   and    are   reprinted   by   per- 
oussii  in, 

In  the  electrical  pre.--  the  half-watt 
lamps  claim  chief  attention.  Lux  [K.T.Z.. 
May  28th)  contributes  an  account  ol  •< 
series  of  investigations  into  their  tem- 
perature   and    radiation.      ]fe    finds    that 

even  these  lamps  only  emil  about  six  per 
cent,  of  the  energy  given  to  them,  in  the 

form     of     licht.         Ih-     BUggestS    that     0*3 

wtal    per    candle    i>    ahout     the    limiting 

efficiency,  as  the  melting  temperature  ol 
the  filament  would  then  i»-  approached. 

Among   the  contributions  dealing   with 

gas  Lighting  we  iu.i\   note  two  papers  by 
i ;  rebel,   absl  racted    in    t  he    Bril  i.-h 

journal-  and  an  BCCOUnl   by  SCHOTO  id  ol 

a  model  gas  installation  in  a  small  home, 
in    which    semi-indirect   method-  play  a 

prominent    part. 

There  i-  also  an  interesting  account  of 
the    scheme    of    lighting    Balcombe    by 

petrol-ail  gas.      Tin-  apparently  is  a 

in  w hi  h  t he  ai.a  to  be  lighted  h\ 
petrol-air  gas  system  i-  quit<    except i<  n- 

all\     I 


THE  ILLUMINATING  ENGINEER  (august)  425 

List  of  References:— 

Illumination  and  Photometry. 

Churchill,  W.     Red  as  a  Danger  Indication  (T.I.E.S.,  Vol.  IX.,  No.  4). 

Devigne,  M.  P.     Ein  einfache  photometrische  Einrichtung  fur  Invertbrenner  (Z.f.B.,  July  1st). 

Editorials.     Objective  Photometry  (Elec.  World,  May  30th). 

Definition  of  Photometric  Units  (Elec.   World,  June  20th). 

Tests  of  the  gas-filled  lamp  (Elec.  World,  June  20th). 
Ives,  H.  E.     Windolite  Fixtures  (Am.  Gaslight  Jour.,  June  1st). 

A  Fundamental  Principle  in  Illumination  (T.I.E.S.,  Vol.  IX.,  No.  4). 
Luckiesh,  M.  Protecting  the  Eyes  from  Injurious  Light  (Gas  Age,  May  loth). 
Lux,  H.  Moderne  Theaterbeleuchtung  (Z.f.B.,  May  30th,  June  10th,  20th). 
"S."     On  the  Solution  of  Lighting  Problems  (G.W.,  June  27th). 

Tests  for  Visual  Efficiency  (T.I.E.S.,  Vol.  IX.,  No.  4). 

Photometry  (T.I.E.S.,  Vol.  IX.,  No.  4). 

Photometrische   Prufungen  der  Phvsikalisch-Technischen  Reichsanstalt  im  Jahre   1913 
(J.f.G.,  June  27th). 

Licht  und  Beleuchtung  in  richtiger  und  falscher  Anwendung  (Z.f.B.,  July  1st). 

Die  Photometrierung  verschiedenfarbiger  Lichtquellen  (L.u.L.,  June  4th). 

Lamps  overhanging  the  Public  Way  (J.G.L.,  Jul)'  7th). 

Electric  Lighting. 

Dezert,  A.     Etudes  des  lampes  intensives  J-watt  a  atmosphere  d'azote  (V Electricien,  June  6th). 
Ebert,   F.   A.     Quecksilberdampflampen  fiir  photographische  und  Reproduktionszwecke  (Z.f.B., 

June  10th). 
Lux.     Untersuchungen  an  der  Halbwatt  lampe  (E.T.Z.,  May  28th). 

Die  Omega-Spirallampe  (Z.f.B.,  June  20th). 

Ueber  Tageslichtlampen  (L.u.L.,  May  21st). 

Elektrische  Licht  fiir  Arbeiterwohnungen  (E.T.Z.,  June  18th). 

Gas,   Oil,   and  Acetylene   Lighting. 

Ahrens.  F.     Intensivlampen  fiir  die  Gluhlichtbeleuchtung  mit  verdampften  fliissigeii  Brenn8toffen 

(Z.f.B..  Mav  30th,  June  10th,  20th). 
Orebel.     The  Best  Heights  for  Public  Lamps  (G.W.,  June  27th). 

Public  Lighting  of  Paris  (J.G.L..  July  7th). 
Pradal.     Neue  Gasziinder  (Z.fB.,  July  1st). 
Schofield,  T.     Home  Lighting  as  shown  in  a  Model  Apartment  (Am.  Gaslight  Jour.,  May  25th). 

Haywards  Heath  and  Balcombe,  a  Petrol-air  Gas  Scheme  (G.W.,  June  27th). 

CONTRACTIONS  USED. 
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Z.f.B. — Zeitschrift  fiir  Beleuchtungswesen. 
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EIGHTH  INTERNATIONAL  ACETYLENE  CONGRESS. 

We  note  that  the  Eighth  International  Public      Works,      Education,     and      the 

Congress     on     Acetylene     Lighting     and  Colonies.     The  Exhibition  will  cover  an 

Welding  is  to  take  place  in  Paris  from  area  of  5,000  square  metres,  and  many 

October   7th— 18th,    and    that    an   Inter-  novel   applications   of   acetylene   will   be 

national  Exhibition  will  take  place  simul-  on  view. 

taneously.     The  Congress  and  Exhibition  Those  interested  should   apply  to  the 

will  receive  the  patronage  of  the  Ministries  Commissariat-General,      104,     Boulevard 

of  Commerce,  the  Navy.  War,  Agriculture,  de  Clichy,  Paris. 
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ACETYLENE      FLARES      AT      THE     PANTHEON,     PARIS. 


Messrs.  Imperial  Light  Ltd.  (123, 
Victoria  Stnct,  London.  S  \V.)  send  us  an 
interesting  account  of  the  lighting  of 
th"  Pantheon  on  the  occasion  of  the 
bicentenary  of  Jean  Jacques  Rouset 
lasl  year.  Arrangements  had  been  made 
for  1,500  musicians  and  choristers  to 
assemble  and  rehear-.-   the   music,  and   it 


Eventually  it  occurred  t<>  the  Director 
thai  the  emergency  lighting  could  In- 
provided  by  means  of  acetylene,  and  in  a 
few  h<nirs  one  dozen  portable  Imperial 
Flares  were  installed.  The  proceedings 
wen-  followed  by  an  audience  of  1,500,  and 
the  musicians  had  ample  li:_'ht  l>y  which  t<> 

read  their  scores. 


A  view  "i  tin.  Pantheon  in  l'.iri>  where  special  lighting  by  .i  dozen  Imperial  acetylene  Hares  were 
i^ed  ..a  tiu  occasion  ol  the  centenary  •>!  Jean  Jacques  Rousseau  (July  31st,  1912) 

[Photo  t.ik,n  by  tin  ligjki  of  tin-  acetylene  flares  alone.) 


dually   thai    it    dawned  on  The  photograph  reproduced  above  was 

people  that  it  would  !>••  difficult  t"  hold  taken  aitcr  the  performance  entirely  by 

such   an    entertainment    in    the   evening  the  light  of  the  acetylene  flares,  and  gives 

owing  to  the  tint    thai    neither  lm-  nor  a  good  idea  of  the  complete  diffusion  of  tin 

•  lectricity  has  i»  en  led  into  the  building.  illumination. 
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TOPICAL    AND    INDUSTRIAL    SECTION. 


—  •  •  •  •  •— 


[At  the  request  of  many  of  our  readers  we  are  again  extending  the  space  devoted  to 
this  Section,  and  are  open  to  receive  for  publication  particulars  of  interesting 
installations,  new  developments  in  lamps,  fixtures,  and  all  kinds  of  apparatus  connected 
with  illumination. 

The  contents  of  these  pages,  in  which  is  included  information  supplied  by  the 
makers,  will,  it  is  hoped,  serve  as  a  guide  to  recent  commercial  developments,  and  we 
welcome  the  receipt  of  all  bona-fide  information  relating  thereto.] 


THE  LIGHTING  OF  A  WEST-END  TEA 
ROOM. 

The   illustration   below   shows   a   view 
of  the  well-known  Tea  Room  of  Messrs. 


value  on  the  tables  being  in  this  ease 
5^—11  ft.-c.  in  the  basement  and  5-8  ft.-c. 
on  the  first  floor.  Throughout  these 
premises  Holophane  reflectors  and  32-watt 
pip-obscured    tungsten    lamps    are    used. 


A  view  of  the  Tea  Room  of  Messrs.  Stewart  &  Co..  Old  Bond   St.  (basement),  lighted 
by  Tungsten  Lamps  in  Holophane  Reflectors. 

(Photo  taken  entirely  by  artificial  light.) 


Stewart  &  Co.  (50,  Old  Bond  Street, 
London,  W.).  A  tea  room  of  this  kind, 
situated  in  the  entertainment  and 
shopping  area  of  London,  requires  a 
bright    and    cheerful    illumination  ;     the 


most  of  the  lighting  being  accomplished 
by  3 -light  chandeliers. 

Besides  the  basement  and  the  after- 
noon tea  room  on  the  first  floor,  the 
front  shop  is  also  lighted  in  this  way. 
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LIGHTING     OF    THE     UNDERGROUND 

NEW    CHARING    CROSS    STATION 

(EMBANKMENT). 

Londoners     are     by      now      become 

familiar     with     the     new     underground 


until  recently,  it  was  necessary  to  leave 
the  Underground  station  and  make  a 
detour  through  the  Btreeta  to  reach  either 
of  the  two  tutu-.  <>M.-  can  now  enter  them 
direct  by  means  of  the  series  of  moving 
BtairwayB. 


| pktttgrmfk  kf  tirtifirial  UgU .  1  "  '/''"•'  I>r)<' ■ 

I   |  the  platform  of  the  new  Charing  Cross  (Embankment)  Station. 


st.it ion  at  (  Sharing   Cro       Embankr 
which  forms  such  a  convenient  junction 
for     tli'-      Underground      Railway,     the 
Charing  I  ro    .  1 1  nd  Hampstead 

Tube,  and  the  Bakerloo  Tube.     Ww 


\    t.  u     WOrdfl    may    l»-    -,iid    a-    to    the 

lighting  of  t!ii-  n>u  station,  illustrated 
in  the  two  photographs  taken  by  the 
kind  permission  of  tin-  Underground 
Railway  Co.     Fig.    1   shows  'In-  method 
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of  lighting  the  platform  of  the  Charing 
Cross  and  Hampstead  Tube  terminus. 
This  is  lighted  by  metal  filament  lamps 
in  Super  lux  globes  and  Benjamin  rings, 
the  units  being  spaced  at  intervals  of 
about  25  feet.  A  test  showed  that  an 
illumination  on  the  platform  from  0*8 — 1*2 


The  second  photograph  (Fig.  2)  shows 
the  entrance  to  one  of  the  moving  stair- 
ways. The  lighting  of  this  staircase 
is  decidedly  good,  the  lamps  are  screened 
by  plates  across  the  ceiling  so  as  to  be 
invisible  to  the  descending  passengers. 
The  space  adjacent  to  the  entrance  to  the 


Natural  photograph  ly  artificial  light.  Lumina  Bureau  Photographic  Dept. 

Entrance  to  one  of  the  moving  stairways  at  the  new  Charing  Cross  (Embankment)  Station. 


ft. -candles  were  provided  between  the 
units — a  figure  considerably  above  the 
0*25  ft. -candles  suggested  as  the  minimum 
for  main  station  plat f onus.  The  photo- 
graph gives  a  very  good  idea  of  the  soft 
and  restful  conditions. 


stairway  is  also  illuminated  by  100- watt 
metal  filament  lamps  in  Superlux  globes. 
For  some  of  the  information  used  in 
this  article  we  are  indebted  to  the 
courtesy  of  the  General  Electric  Co., 
Ltd. 
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THE  LIGHTING  OF  SQUASH  RACKET  COURTS. 


-  rate  time  ago  we  referred  to  tin* 
lighting  of  Squash  Racket  Courts* — 
quite  an  interesting  problem  for  the 
illuminating  engineer.  There  lias  recently 
been  a  "  boom  "  in  covered  courts  of  this 
kind.  The  essentia]  point  in  this,  as  in 
most  other  ball  games,  la  t « »  avoid  any 
inconvenience  due  to  glare,  and  to  keep 
the  lights  as  far  as  jK.ssi t.I«'  «.ut  <.f  the 
direct  range  of  vision.  In  addition,  the 
liyht  must  be  thoroughly  diffused  through- 
out the  room  bo  that  all  the  walls  are  well 
lighted. 


Diagram  showing  how  the  X-ray  units  are 
suspended  <>n  ~peci.il  cut-out  hangers. 
This  enables  cadi  pair  to  be  lowered  for 
cleaning  <>r  renewals. 

The       illustration      shows      a      method 

adopted  by  the  British  Thomson-Houston 
Company,  and  described  in  a  recent 
Dumber  of  Mazda  Houst  News.  The 
installation  consists  of  twelve  X-ray 
(Beehive  type)  silver  glass  reflectors,  each 
containing  on.'  250-watt  clear  Mazda 
[amp.  The  dimensions  of  the  room  are 
r.ll   ft.  by  30ft.  ;  ceiling  height,  36  ft. 

,\ ill  be  teen  from  the  illustration  the 
lights  are  invisible  to  the  players  unless 
they  look  directly  upwards.  Fortunately 
this  game  is  played  with  a  small  black 
hall  and  the  background  i^  white.  This 
considerably  simplifies  the  task  of  the 
lighting  engineer,  for  the  white  walls 
diffuse  the  fight  in  all  directions,  giving 
a  \'-rv  even  illumination  and  making 
it  easy  for  tin-  players  t<>  distinguish  a 
rapidly  moving  hall. 

•  ilium.  Bog.,  I.  ad  .  v.  I.  .v..  191 1,  p   178. 


Night  photograph  taken  from  the  hack 

ol  the  court.      Lamps  are  completely 

Concealed  from  the  c\e». 


PLAN 
Showing  method  ni'  distributing  the  lights. 


^T~I 
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THE  METEOR  PATENT  ELECTRIC 
SIGNS. 

An  extremely  interesting  and  new 
form  of  illuminated  sign  has  been  intro- 
duced by  the  Meteor  Manufacturing  Co. 
(72 — 74,  Gray's  Inn  Road,  London,  W.G). 
The  lettering  is  engraved  in  white  on 
the  back  of  a  glass  plate  illuminated 
from  above  or  below  by  a  completely 
concealed  tubular  lamp.  The  rays  of 
light  pass  into  the  glass  through  its 
edge  and  remain  entirely  totally 
internally  reflected  from  the  faces  within 
the  glass,  no  light  escaping  through  the 
surface.  The  glass  thus  acts  like  a 
condenser.  The  white  letters  are 
brilliantly  illuminated  and  stand  out  in  a 
positively  uncanny  manner.  They  are 
also  readily  visible  by  day. 

A  feature  is  the  small  space  occupied 
by  the  sign,  as  compared  with  those 
of  the  box  type.  We  understand  that 
it  has  already  found  quite  a  number  of 
special  applications,  besides  the  ordinary 
uses  of  electric  signs.  For  example, 
it  has  been  employed  with  lamps  con- 
suming only  two  watts  for  the  number 
plates  of  motor  cars.  The  illustration 
shows  a  compact  form  of  the  sign  that 


has  been  installed  on  the  "  Aquitania  " 
by  the  Cunard  Steamship  Co.  An 
illustrated  booklet  issued  by  the  Meteor 
Company  illustrates  their  suggested  use 
to  indicate  the  position  of  the  boats  in 
the  event  of  a  disaster.  The  desirability 
of  effective  notice  boards  on  these 
"  floating  hotels  "  is  evident.  Panics 
are  not  infrequently  accentuated  by  the 
fact  that  many  passengers  do  not  know 
their  way  about  the  ship. 
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BLANCHARD    LAMPS   AT    THE    SOUTH 
POLE. 

Fbom  Blanchard  Lights,  Ltd.  (151, 
Farringdon  Road,  E.C.)  we  understand 
thai  Sir  Ernest  Bbackleton's  expedition  to 

the  polar  regions  will  be  exceptionally  well 
♦•quipped  a.s  regards  artificial  light.  In 
the  long  winter  polar  days  when  daylight 
tail-  this  is  a  vital  matter.  For  camp 
work  some  form  of  powerful  but  self-con- 
tained  Qlnminanl  is  sssentiaL  Accord- 
ingly the  expedition  will  be  equipped 
with  a  number  of  Blanchard  incandescent 
lamps  1 1 1 1  n  i  i  1 1  lt  paraffin  vapour. 

Aiiot her  recent  application  of  these 
lamps  was  in  connection  with  the  Welsh 
Eisteddfod  Festival,  which  takes  place  in 
the  open  in  a  different  spot  each  year. 

SIEMENS    CONTRACTS. 

Messrs.  Siemens  Bros.  Dynamo  Works, 
Ltd.  iTy.-i-n  St.,  Dalston),  inform  us  that 
they  have  secured  the  following  con- 
tracts : — 

Bristol  Tramways  and  Carriage  I  »., 
Ltd.  (carbon  filament  lamps),  York  Cor- 
poration (Carbon  filament.  Tantalum,  and 
Radiator  lamps),  Great  Northern  Railway 
(Carbon      filament      lamps     and      Station 

rjghflng  Reflectors). 

FALK,  STADELMANN  &  CO.,  LTD. 

We  have  received  a  copy  of  List   \'o.  !!s4 

issued  by  the  above-named  firm  dealing 
with  electric  lanterns  for  half-watt  lamps 
and  embracing  designs  suitable  for  shop 
Fronts,  large  interiors,  and  for  str  et  and 
OUtside   liuhtiiiL'. 


We  are  asked  to  Btate  thai  a  copy  will 
be  sent  free  to  any  contractor  interested 
who  applies  to  the  Company  at  83-87, 
Farringdon  Road,  London,  K.<'. 

VERITY  S  (31,  King  Btreet,  Covent 
Garden,  London.  W.C.)  Bend  us  recent  list 

vera!  "  Aston  "  specialities,  including 

the  Aston  Verilite  candle-. 

We  have  also  received  particulars  of 
new  Aston  attachment  BS  u.-ed  in  with  in- 
direct fittiiiLT-  m  the  premises  of  the 
Asiatic  Petroleum  Co.,  Ltd.  To  thi>  we 
hope  to  refer  iii  detail  shortly. 

EDISON    &    SWAN    UNITED    ELECTRIC 
LIGHT  CO.,  LTD. 

Lis!-  of  Kdi-wan  Fans,  Electric  Heating 
and  Cooking  apparatus,  Telephones, 
Accessories,  &c 

We  note  that  the  (Jlas^ow  1  loyal 
Hospital,  opened  by  the  King  last  week,  is 
lighted  throughout  with  Royal  Kdi-wan 
lamp-,  nearly  2.<»U0  beini.'  in  use. 

B.T.H.     NEW     TELEPHONE     NUMBER. 

We  are  asked  by  the  British  Thomson- 
Houston  Company  to  state  that,  for  the 
convenience  of  their  customers  and  tl  em- 
Belves,  they  have  had  two  additional  lines 
installed      in      their      private      telephone 

exchange   at    Bfacda    House,    77.    upper 

Thames  Street,  London.  E.C.  The  tele- 
phone number  has  also  been  changed,  and. 
instead  of  ringing  up  Rank  5561-2-3  as 
heretofore,  readers  should  note  that  all 
future  calls  must  be  made  to  one  or  other 
of  the  following  numbers  :  Central  10434, 
10435,  10436,  10437,  10438. 


PROGRESS     IN    THE     HALF-WATT     LAMP. 


\    we  l:o  to  press  we  receive  particulars 
of  a  substantia]  reduction  in  the  prices 

Of  halt-watt   lamp-  that   i-  being    made  by 

all  the  leading  Qompan 

En  addition,  il  isevidenl  that  before  long 

we  -hall  be  able  to  obtain  balf-wat1  lamps 

of  considerably   lower  wattage  than   at 

■it.     Already  one  can    gi  I    lOO-watl 

lamp-   for   US i    50-VOlt    ch*CU 


Another  novelty  is  the  issue  of  lamps 
with  filaments  wound  specially  for  pro- 
jection purposes,  and  intended  for  cine- 
matograph  work.  Those  interested  should 
apply  for  fuller  particulars  to  Messrs. 
Siemens  Bros.  Dynamo  Works,  Ltd.,  the 
General  Electric  Co.,  Ltd.,  the  British 
Thomson-Houston  Co.,  Ltd.,  and  the 
Edison  &  Swan  United  Electric  Light  Co., 
Ltd.,  all  of  who--,  are  issuing  lists 
summarising  these  development 
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EDITORIAL. 

The  Great  War. 

When  our  last  editorial  was  written  there  were  already  rumours  of 
war.  People  had  become  aware  that  a  cloud  was  overshadowing  Europe 
and  were  anxiously  wondering  what  nations  would  be  involved.  It  seemed 
incredible  that  in  such  a  short  time  the  many  threads  of  peaceful  interest 
between  nations  would  be  severed,  and  that  a  few  days  would  see  the 
commencement  of  the  vastest  conflict  of  modern  times.  Science,  it  is 
rightly  said,  has  no  geographical  boundaries.  During  recent  years  it  has 
done  much  to  draw  the  nations  nearer  together,  and  we  had  come  to  hope 
that  its  pacific  influence  would  prevail. 

Yet  the  incredible  has  happened.  Already  we  are  experiencing  the 
devastations  of  battle  and  millions  of  men  are  engaged  in  the  work  of 
destruction.  Many  international  movements  have  been  temporarily 
brought  to  naught  by  the  warring  of  nations.  We  can  only  hope  that 
before  long  friendly  intercourse  will  be  resumed. 
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There  is  no  need  to  dwell  upon  the  present  unparalleled  financial- 
situation.  Many  businesses  are  closely  interlinked  with  Continental 
countries  and  any  disturbance  there  is  bound  to  react  in  England.  In 
times  like  these,  when  contact  with  abroad  is  abruptly  severed,  we  realise, 
perhaps  more  forcibly  than  we  would  otherwise  haye  done  how  dependent 
we  are  on  foreign  supplies.  Whatever  be  the  upshot  of  the  present  struggle 
this  country  should  take  the  opportunity  to  place  itself  in  a  more  indepen- 
dent position. 

At  the  present  moment  a  great  deal  is  being  said  about  "capturing 
Germany's  trade."  We  wish  to  point  out,  in  all  earnest,  that  our  business 
is  to  organise  quietly  and  effectively  and  not  to  shout  aloud  our  plans,  thereby 
giving  our  rivals  an  intimation  of  what  we  propose  doing.  Contrast  the 
secrecy  and  efficiency  with  which  our  expeditionary  force  has  been  landed 
in  France  with  the  manner  in  which  this  industrial  campaign  is  being 
handled  !  There  is  admittedly  a  great  deal  of  talk — and  much  of  it  useless 
talk.     This  is  not  the  way  to  capture  trade. 

We  should  also  like  to  make  it  clear  that  we  do  not  encourage  the 
effort  made  in  certain  circles  to  extend  our  trade  merely  as  a  measure  of 
offence  against  other  countries.  A  business  campaign  waged  only  with  the 
intention  of  damaging  opponents,  and  based  on  an  unsubstantial  foundation 
is  likely  to  come  to  grief  in  the  long  run.  The  present  situation 
reveals  defects  in  our  industrial  armour  that  might  otherwise  n<>t  have 
been  rei  ognised,  and  affords  an  opportunity  of  putting  things  right.  We 
fully  believe  that  circumstances  have  provided  this  country  with  a 
opportunity.  It  is  of  the  utmost  importance  that,  while  other  nations  are 
industrially  helpless,  we  should  keep  our  trade  going  and  make  wise  pro- 
vision for  the  future. 

Our  first  duty  must  be  to  keep  our  shores  free  from  invasion.  At  the 
same  time  we  musl  study  how  to  keep  business  going  as  usual,  and  even  to 
improve  th<-  commercial  situation.  We  believe  thai  all  things  which  are 
absolutely  necessary  either  for  daily  life  or  for  national  defence  should  be 
capable  of  being  manufactured  at  Inane.  It  does  not  follow  that  in  normal 
times  the  entire  trade  in  such  commodities  would  be  supplied  by  home 
manufacture.  Healthy  competition  in  these  circumstances  is  highly 
beneficial      But  there  are  admittedly  many  industries  that  are  carried  on 

exclusively  abroad  and  might  well  be  undertaken  over  here. 

But  in  most  cases  this  extension  of  industry  can  only  be  accom- 
plished by  systematic  enquiry  and  very  hard  work.  Let  us  now 
consider  some  of  the  chief  difficulties  to  be  encountered.     There  arc  many 


THE  ILLUMINATING  ENGINEER  (sept.)  435 

trades  which  require  special  raw  materials  and  skilled  operators,  technical 
education  of  a  high  order,  and  machinery  and  appliances  covered  by 
foreign  patents — all  items  which  can  only  be  acquired  by  degrees. 

An  important  factor  in  Germany's  commercial  success  is  the 
existence  of  greater  banking  facilities  for  industrial  concerns.  The 
banks  in  this  country  are  rightly  praised  for  the  calm  way  in  which  they 
have  faced  the  situation  and  the  promptness  with  which  they  took  pre- 
cautions to  avoid  a  panic.  Yet  it  is  evident  that  their  caution  in  many 
cases  tends  to  restrict  extensions  of  business.  It  may  well  be  urged  that 
they  cannot,  without  departing  entirely  from  their  ordinary  procedure  and 
recognised  functions,  lend  large  sums  for  industrial  enterprises.  We 
should,  therefore,  like  to  see  steps  taken  towards  the  creation  of  industrial 
banks,  on  somewhat  similar  lines  to  those  existing  in  Germany  but  adapted 
to  English  conditions.  These  Continental  banks  have  at  their  disposal 
technical  and  legal  advisers  who  investigate  the  merits  of  each  proposition 
and  naturally  exercise  a  very  careful  supervision  over  the  concerns  they 
decide  to  suport.  In  this  country  the  starting  of  a  large  business  usually 
involves  an  appeal  for  money  to  the  general  public.  Sometimes  the  courage 
of  the  private  investor  is  justified  ;  but  he  has  really  little  security  and  the 
history  of  many  transient  booms  and  subsequent  collapses  shows  how  often 
his  money  is  wasted  on  enterprises  which  would  not  stand  serious  investiga- 
tion by  a  competent  business  man.  It  would  in  most  cases  be  far  better 
for  the  private  investor  to  put  his  money  at  the  disposal  of  an  industrial 
bank  whose  judgment  of  commercial  enterprises  is  probably  better  than  his 
own. 

In  this  country  the  question  whether  a  new  industrial  departure  was 
commercially  feasible  and  deserving  of  such  support  might  well  come  under 
the  consideration  of  the  Board  of  Trade,.  The  best  plan  would  be  to 
appoint  competent  independent  authorities  with  full  powers  to  conduct 
exhaustive  enquiry  into  each  section,  collect  the  necessary  data  and 
send  in  a  Report  to  the  Board  of  Trade,  embodying  suggestions  for  the 
guidance  of  those  engaged  in  this  branch  of  industry.  Among  the 
matters  studied  might  be  included  :  (a)  the  conditions  as  regards  supply 
of  raw  materials,  (b)  the  practicability  of  introducing  new  processes  of 
manufacture,  (c)  the  patent  situation,  (d)  the  amount  of  skilled  labour 
available,  (?)  the  general  prospects  of  the  continuance  of  present  industries 
and  the  probability  of  extensions  of  trade  being  retained  on  a  remunerative 
basis. 

Only  by  a  deliberate  and  sober  survey  of  the  situation  can  any  lasting 
progress  be  made.  Feverish  advertisement  and  irresponsible  clamour 
on  the  subject  of  capturing  trade  will  accomplish  very  little. 
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The  War  and  the  Lighting  Industry. 

It  so  happens  that  the  experience  of  the  lighting  industry  bears  out 
very  strikingly  the  need  for  enquiries  of  the  kind  suggested  above.  And 
our  Industrial  Section  this  month  contains  a  series  of  letters  fiom 
various  firms  bearing  on  the  situation. 

On  the  whole  the  replies  are  reassuring  but  it  is  common  knowledge 
that  a  large  proportion  of  the  lamps  used  within  recent  years  have  been 
wholly  or  partly  manufactured  abroad,  and  it  stands  to  reason  that  the 
sudden  cessation  of  this  supply  will  not  be  made  good  in  a  day.  Similar 
considerations  apply  to  the  supply  of  carbons  for  arc  lamps.  The  number 
of  carbons  manufactured  in  this  country  is  comparatively  small.  By  far 
the  greater  portion  of  our  supply  comes  from  abroad.  The  same  applies 
to  many  special  materials  and  appliances  used  in  the  lighting  industry,  such 
as  the  chemicals,  ornamental  glassware,  etc. 

In  the  gas  industry  the  problems  are  very  similar.  Many  parts  used 
in  lamps  and  burners,  formerly  manufactured  abroad,  must  now  be  made 
at  home.  The  danger  of  a  shortage  of  mantles  must  also  be  guarded  against, 
and  provision  made  to  secure  the  necessary  chemicals  f<»r  manufacture. 
Within  the  last  few  years  an  exceedingly  rich  deposit  of  monazite  sand  has 
been  discovered  in  Travancore,  India,  and  from  enquiries  which  we  have 
made,  we  believe  we  arc  correct  in  saying  that  there  is  nothing  to  prevent 
British  firms  obtaining  material  from  this  source  if  they  so  desire.  A 
more  formidable  difficulty  appears  to  be  that  the  extraction  of  thoria  and 
the  other  chemical  materials  needed  for  mantle  manufacture  has  not  bun 
energetically  taken  up  in  this  country. 

Meantime  n  ad<  rs  will  observe  (see  p.  464)  that  the  South  Metropolitan 
has  in  hand  a  substantial  stock  of  thorium  nitrate  accumulated  in 
tini.  5  gone  by,  and  we  understand  that  both  th<  y  and  oth<  r  gas  1  ompanies 
have  ample  supplies  of  mantles  for  present  needs. 

Turning  to  other  sections  of  the  lighting  industry  we  find  that  the 
pro  i  business  are  hopeful.    Carbide  can  be  obtained  from  Italy, 

Norway  and  Sweden,  and  a  certain  amount,  which  could  doubtless  be 
increased  it  necessary,  i>  made  in  this  country.  Petrol  and  p  raffin  are 
available  and  Likely  to  remain  so. 

ral  survey  of  the  situation  it  is  reasonable  to  hope 
that  the  means  of  obtaining  artificial  light  will  be  available  for  some  time 
•    come  and  that  the  industry  is  prepared   to  adapt   itself  to   the   present 

litions  until  the  war  clouds  roll  away  and  bett  r  times  arrive. 

Leon  Gasi 
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TECHNICAL  SECTION. 


The  Editor  while  not  soliciting  contributions,  is  willing  to  consider  the 
'publication  of  original  articles  submitted  to  him,  or  letters  intended 
for  inclusion  in  the  correspondence  columns  of  "  The  Illuminating 
Engineer. " 

The  Editor  does  not  necessarily  identify  himself  with  the  opinions 
expressed  by  his  contributors. 


THE    MEASUREMENT    OF    BRIGHTNESS. 

By  an  Engineering  Correspondent. 


A  contribution  by  Dr.  H.  E.  Ives  on 
this  subject  is  to  be  found  in  a  recent 
number  of  the  Transactions  of  the 
American  Illuminating  Engineering 
Society  (U.S.A.)*. 

During  the  last  few  years  the  idea  of 
measuring  illumination  has  become 
familiar.  But  it  is  now  recognised  as 
useful  to  be  able  to  measure  the  actual 
brightness  of  objects.  For  example  it  is 
desirable  to  know  the  brightness  of 
illuminated  friezes  and  ceilings,  orna- 
mental globes,  &c.  It  is  well-known 
that  some  authorities  consider  that  the 
illuminating  sources  in  a  room  should  not 
have  a  brightness  exceeding  that  of  the 
average  white  sky  (2|  candles  per  square 
inch).  Others,  again,  point  out  that 
glare  is  largely  a  matter  of  contrast  and 
that  we  ought  therefore  to  specify  the 
limiting  ratio  between  the  brightness  of 
an  object  and  its  surroundings.  From 
the  artistic  standpoint  it  is  also  well 
to  have  some  idea  what  this  ratio  should 
be.  Attempts  have  been  made  to  specify 
the  desirable  relative  brightness  of  walls 
and  ceilings  and  the  comparative  values 
of  the  ceiling  and  a  semi-indirect  bowl 
suspended  under  it,  in  order  to  give  a 
pleasing  effect.  To  determine  all  these 
factors  we  must  have  methods  of  measure- 
ment. 

*  Vol.  ix.,  1914,  No.  3,  p.  183. 


The  chief  difficulty  in  such  measure- 
ments is  that  the  range  of  brightness  is 
commonly  so  large.  Thus  Dr.  Ives 
points  out  that  the  ratio  of  brightness  of 
a  tungsten  filament  to  a  white  paper 
illuminated  with  an  intensity  of  2  ft.- 
candles  is  as  much  as  258,000  to  1.  In 
general  the  range  is  greater  in  an  interior 
artificially  lighted  than  in  one  that 
receives  natural  light.  Thus  Dr.  Cobb 
mentions  that  in  a  room  lighted  by  day- 
light the  ratio  between  the  brightest  and 
darkest  objects  was  400  :  1  ;  while  by 
artificial  light  it  was  as  much  as 
100,000,000  to  1.  As  an  illustration  of 
the  range  of  brightness  in  an  artificially 
lighted  room  we  may  take  Fig.  1,  in  which 
Dr.  Ives  has  indicated  by  numbers  the 
brightness  of  various  objects  in  candles 
per  square  centimetre. 

The  methods  used  in  measuring  bright- 
ness depend  on  the  nature  of  the  object 
viewed.  There  are,  says  Dr.  Ives,  three 
chief  methods  employed  according  as  the 
brightness  is  high,  medium,  or  low.  As 
an  instance  of  great  brightness  we  may 
take  incandescent  filaments  where  the 
brightness  is  of  the  order  of  hundreds  of 
candles  per  square  centimetre  ;  as  in- 
stances of  medium  brightness  we  may 
take  light  sources  surrounded  by  some- 
what dense  diffusing  globes,  (e.g.,  opal 
glass)    the   intrinsic   brillancy   of   which 
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may  be  0*25  candles  per  square  centi- 
metre. As  illustrations  of  low  brighl 
we  may  take  the  illuminated  walls  in  a 
room  in  an  ordinary  lighting  installation 
where  00005  candle-power  pel  square 
centimetre  or  less,  is  common. 

In  measuring  the   brightness  of  such 
objects  as  incandescent  filaments  the 
plan  is  to  determine  the   total  candle- 
power  and  to  divide  tins  by  the  measured 
superficial  area  of  the  filament.     Having 

thus  obtained  the  brightness  of  a  standard 

filament    under  specified  electrical   con- 


This  leads  us  to  the  third  method — 
direct  observation.  During  the  recent- 
vears  there  has  sprung  up  a  new  form  of 
photometer  adapted  for  measurements 
of  "  surface  brightness." 

When  such  instruments  are  used  to 
measure  illumination  the  usual  plan  is  to 
place  a  standard  matt  white  surface  at 
the  place  where  the  illumination  is  to  be 
measured  and  to  observe  this  from  a 
distance.  This  standard  surface  is 
viewed  through  an  aperture  in  the 
photometric    screen   and   the    brightness 


Fig   i      View  of  an   artificially  lighted  interior  showing  brightness  (in  candles  per 
square  centimetre)  >>i  various  objects.     (Dr.  II    1.    1 


ditions  we  can  compare  the  brightness  of 
others  Ipv  Buper-imposing  them  on  its 
image  and  then  varying  the  current  of  the 
standard  filament  until  both  appeal 
equally  bright. 

In  the  case  of   a  diffusing  globe  it  is 

Usually  most   convenient   to  .screen  oft  all 

t;1jn  small   measured  area 
and  to  determine  the  candle-power  of  this 

element.  A-  a  rule  the  brightness  of  Midi 
a  globe  is  tOO  higfa  to  he  measured  directly. 


of  the  latter  is  adjusted  to  equality  with 
it.  This  standard  surface  is  always  used 
in  calibrating  the  instrument  for  illumina- 
tion. 

When  the  instrument  is  used  to  measure 
brightness  of  surrounding  objects  all  that 
is  necessary  is  to  observe  them  through  the 
aperture  iii  just  the  same  manner  as  the 
standard     screen.      (It     is     important     to 

ootid  that  the  apparent  brightness  of  an 
object    is    the   .same   irrespective   of   the 
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distance  from  which  it  is  observed.  For 
the  amount  of  light  entering  the  eye  from 
the  object  is  inversely  as  the  square  of  its 
distance  away,  but  the  area  of  the 
retinal  image  is  also  decreased  in  the 
same  proportion  ;  consequently  the 
intrinsic  brightness  of  the  image  in  the 
eye  remains  the  same  whatever  the 
distance  of  the  object  may  be.) 

It  is  not  unusual  to  state  the  brightness 
of  a  surface  in  "  candles  per  square 
inch  "  (the  so-called  "  primary  "  method) 
when  it  emits  its  own  light  and  its 
brightness  is  comparatively  high  ;  and 
to  give  the  brightness  in  "  foot-candles  " 
(the  so-called  "  secondary "  method) 
when  the  object  is  not  self-luminous,  but 
is  visible  only  by  reflected  light.  When 
we  say  that  an  object  has  a  brightness  of 
so  many  "  foot-candles,"  we  mean  that 
it  appears  as  bright  as  a  dead  white 
surface  of  reflecting  power  100  per  cent, 
would  do,  if  it  received  an  illumination 
of  this  value. 

According  to  this  method  if  E  denote 
the  illumination  received,  m  the  diffuse 
reflecting  power  of  the  surface  illuminated, 
b,  the  brightness  of  the  surface  =m.E. 

"  Brightness "  is  thus  a  quantity 
which  depends  on  the  nature  of  the 
reflecting  surface  whereas  "  Illumination  " 
has  to  do  with  the  amount  of  light 
impinging  on  a  unit  area  of  the  surface 
only.  _ 

It  is  obvious  that  if  two  surfaces  are 
set  up  side  by  side,  receiving  the  same 
illumination,  and  the  brightness  of  each 
is  observed  in  turn,  the  ratio  of  these 
readings  gives  us  their  relative  reflecting 
power.  But  we  must  have  available  a 
surface  whose  absolute  reflecting  power  is 
known  in  order  to  ascertain  this  quantity 
for  other  surfaces. 

From  a  commercial  standpoint  it  is 
fairly  correct  to  assume  that  the  reading 
of  any  surface-brightness  photometer, 
calibrated  for  illumination,  gives  at  once 
the  brightness  of  an  observed  object, 
as  defined  above.  But  it  is  not  absolutely 
correct  because  the  white  illuminated 
surface  used  in  calibrating  the  instrument 
does  not  reflect  100  per  cent,  of  light, 
but  more  probably  about  80 — 90  per 
cent.  Consequently  the  absolu  e  reflect- 
ing power  of  the  screen  used  with  the 
photometer  should  be  taken  into  account 
when  it  is  used  for  brightness  measure-, 


rnents.  If  two  observers  used  screens 
in  their  instruments  of  different  reflecting 
power  the  photometer  might  read 
illumination  quite  correctly  but  would  not 
give  concordant  as  regards  surface  bright- 
ness. 

There  are  certain  cases  in  which  this 
method  of  expressing  brightness  is  very 
convenient.  For  example  in  daylight 
calculations.  It  can  be  shown  that  the 
horizontal  illumination  deceived  from  a 
uniformly  illuminated  ^hite  sky  (the 
total  unrestricted  daylight  illumination) 
is  equal  to  the  brightness  of  that  sky 
expressed  in  foot-candles.  This  fact  is 
very  convenient  when  one  is  relating  the 
outdoor  illumination  to  the  illumination 
at  any  point  in  a  room.  It  also  enables 
us  to  make  use  of  two  alternative  methods 
of  measurement,  either  to  determine 
the  brightness  of  the  sky  by  direct 
observation  (pointing  the  instrument  at 
the  sky)  or  to  lay  the  test-screen  down 
horizontally  and  measure  the  actual 
unrestricted  illumination  due  to  the  sky. 
Theoretically,  both  methods  should  give 
the  same  result,  but  as  the  sky  is  rarely 
of  exactly  uniform  brightness  this  may 
not  be  the  case  in  practice.  In  general, 
a  measurement  of  the  total  illumination 
is  probably  the  more  accurate  method. 

From  a  scientific  standpoint,  however, 
there  are  objections  to  the  "  secondary  " 
method  of  expressing  brightness.  It 
involves  the  idea  of  a  perfectly  matt 
white  surface  reflecting  100  per  cent,  of 
light — always  a  difficult  conception — 
and  renders  necessary  a  determination 
of  the  absolute  reflecting  power  of  the 
surface  used  with  the  photometer.  More- 
over, when  dealing  with  such  surfaces 
as  the  sky  which  emits  light,  it  is  not 
strictly  correct  to  speak  of  foot-candles, 
which  should  be  applied  only  to  illumina- 
tion. Most  authorities,  therefore,  seem 
to  consider  that  it  is  preferable  to  express 
brightness  in  terms  of  candles  per  unit 
of  area.  For  a  surface  may  be  regarded 
as  having  a  certain  candle-power  per 
unit  of  area,  irrespective  of  the  fact  of  its 
being  luminous  like  a  flame,  or  luminous 
merely  in  virtue  of  reflected  light. 

At  this  stage  it  may  be  useful  to  give 
the  formula  connecting  the  brightness 
expressed  in  both  ways.  Although  the 
relation  was  determined  many  years  ago 
it  is  not  very  generally  known.     Since  the. 
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most  ready  method,  in  determining 
the  brightness  of  illuminated  ceilings, 
screens,  etc.,  is  to  obtain  results  in  terms 
of  foot-candles,  it  is  useful  to  know- 
how  to  convert  these  values  into  candle- 
power  per  square  foot. 

The  relation  is  as  follows  : — 

B,    the    brightness    in    candles    per 
square  foot  =  b  (the  brightness  in 
foot-candles)  \tr     =    m.E/ir. 
The    equation    is    readily    proved    as 
follows  : — 


Pig.  :. 

Let  a  be  a  unit  area  receiving  an 
intensity  of  illumination  E.  Then  the 
amount  of  lij-dit  received  by  the  unit 
area  is  B  lumens  and  the  amount  of 
light  emitted  by  it  is  mE  lumens  (//' 
being  the  diffuse  reflecting  power  as 
mentioned   above).    And   since    we   are 

dealing    with    a    unit    area    mE     is     also 

equal    to    the    brightness,    b,    in    foot- 
candles. 

Let  the  candle-power  of  this  area  be  I, 

which  is  numerically  equal  to  the  bright- 

II  (candles   per   unit    area).     Now 

consider  s  small  area  abod  on  the  surface 

of  a   hemisphere  of   ra<lins   r  SUirounding 

the  unit  area.    The  intensity  of  illumina- 
tion oil  this  area  W  ill  he  /  00J  (1    /-'-'.  n  being 

the  angle  of  the  direction  of  rays  with  a 

QOTma]     tO     the     surface     n.       The      total 

light  received  by  the  area  is  thus  7/r2  x 

abed,    •  "">    «•     The    total    light 

received  by  the  hemisphere  is  equal  to 

the  sum  of  the  light  received  by  all  such 

as  (&oi  that  is,    t  -  abed,  eot  m.     But 

it  will  be  observed  that  area  <//>"/.  dm  a  is 

equal    to    the    projection    ii'h'c'i/'  of    this 
..ii   t'n.-  >eiin-circle    in    whose  plan.-  n 
rests,   and    that.  2  altol   DOS  «  ~  t>"2. 


We    have    therefore  : 

Total  light  emitted  by  I  jf2Xirr°-=irI. 
Whence  the  relation 

b      mE 

ir  -  . 

Therefore  when  the  brightness  of  any 
surface  has  been  measured  in  the  main  er 

descrihed  above  and  obtained  in  foot- 
candles,  it  is  only  necessary  to  divide  the 
result  by  it  in  order  to  get  its  value  in 
candles  per  square  foot.  This  is  the 
oatural  method  of  obtaining  the  illumina- 
ting  power  of  friezes.  ceilingB,  etc.  ;  it 
was  for  example  used  by  Mr.  Trotter  in 
his  calculation  of  the  effect  of  the  i 
in  the  theatre  of  the  Institution  of  Civil 
Engineers.* 

It  will  be  noted  that  if  such  a  surface 
is  observed  through  a  surface-brightness 
photometer  we  do  not  need  to  know  its 
reflecting  power — a  point  of  some  oon- 
Sequence  in  the  case  of  distant  inaccessi- 
ble objects.  All  we  do  need  to  know  is  the 
reflecting  power  of  the  screen  used  to 
calibrate  the  instrument.  On  the  other 
hand  if  we  know  the  absolute  reflecting 
power  of  the  surface  studied  it  is  only 
necessarv  to  measure  the  illumination 
received  by  it.  and  we  can  then  dispense 
with  a  knowledge  of  the  reflecting  power 
of  the  photometer-screen. 

One   other   point    mav    he   raised.       The 

above  relation  applies  rigidly  to  surfaces 

of  a  matt  character,  for  which  the  cosine 
law  is  true.  But  what  ahout  illuminated 
semi-matt  metallic  surfaces,  opal  ^lass 
illuminated  from  behind,  &c.-  BUTl 
whose  candle-power  in  any  direction  is 
not   proportional    to    the    cosine    of  the 

angle  at  which  they  are  viewed  |  Can 
we.   in   such   cases,   point    our   instrument 

at  the  surface  and  determine  the  candle- 
power  by  square  foot   by  means  of  the 

above   relation  ? 

It  would  appear  that   it   is  quite  justiti- 

ahle  to  do  bo.     For,  we  might  replace  the 

luminous  surface  examined  hy  another 
one.  having  the  same  apparent  bright- 
ness,   hut    obeying    the    cosine    law.      The 

candle-power  per  Bquare  inch  >»  Mm 
/Hirtiiiihir  direction  would  he  unaltered, 
ami  the  same  relation  would  apply. 

•  Ilium.  Eng.,  Lond.,  Vol.  vii.,  No.  5,  1914, 
p.  SSI. 
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THE    LIGHTING     OF    FACTORIES. 

Some  Notes  on  the  Report  (for  the  year  1913)  of  H.M.  Chief  Inspector 

of  Factories. 


Beside  the  references  to  lighting  in  this 
Report  there  are  many  points  of  general 
interest.  Special  reference  may  be  made 
to  the  Museum  of  Safety  Appliances, 
mentioned  in  previous  reports  and  now 
actually  in  course  of  erection.  It  is 
stated  : — 

"  After  delays  due  to  circumstances 
beyond  the  control  of  the  Home  Office, 
the  Museum  of  Safety  Appliances  is  now 
being  erected  on  a  site  in  Horseferry  Road, 
and  should  be  completed  early  next  year. 
The  scheme  includes  exhibits  of  approved 
appliances  for  the  prevention  of  industrial 
accidents  and  disease  in  mining  as  well 
as  processes  under  the  Factory  Acts  ; 
these  appliances  will  be  shown  in  con- 
junction with  actual  working  machines  in 
motion  as  far  as  practicable,  and  supple- 
mented by  models,  photographs,  &c, 
where  necessary." 

At  the  instance  of  the  Home  Office, 
special  research  with  regard  to  the 
measurement  of  fatigue  in  industrial  w<  !  k 
was  commenced  by  Professor  Kent  at  the 
Bristol  University  in  1913,  and  is  still  in 
progress. 

We  now  give  in  extmso  the  section  of 
the  Divisional  Report  dealing  with 
lighting  : — 

Lighting. — The  investigations  by  the 
Departmental  Committee  are  still  in  pro- 
gress, and  this  subject  must  therefore  be 
regarded  as  being  to  some  extent  sub 
judice.  While  it  has  not  been  possible  on 
this  account  for  Inspectors  to  take  any 
very  active  steps,  the  question  has  not 
been  entirely  lost  sight  of.  It  formed  one 
of  the  subjects  of  discussion  at  the  Iron- 
foundries  conference,  where  proposals 
were  put  forward  for  standardising  both 
natural  and  artificial  lighting.  As  regards 
the  former  it  was  suggested  that  there 
ought  to  be  a  minimum  relation  between 
window  and  floor  area,  and  a  proportion 
of  1  :  4  was  proposed.  A  special  investi- 
gation   into    the    artificial    lighting    of 


foundries  had  been  carried  out  by  Mr. 
D.  R.  Wilson  and  a  memorandum  giving 
the  resuts  of  his  inquiries  was  published 
in  last  year's  reports.  It  seemed  possible 
from  the  data  collected  to  draw  a  fairly 
clear  line  between  efficient  and  non- 
efficient  lighting,  and  his  conclusions 
were  therefore  embodied  in  a  proposal 
that  :— 

"  No  foundry  shall  be  deemed  to  be 
adequately  lighted  unless  the  illumina- 
tion intensity,  measured  on  a  horizontal 
plane  1  foot  above  the  floor  level,  does 
not  fall  below  0.3-0.4  foot  candles  over 
any  part  in  which  work  is  being  carried 
on,  or  over  which  any  person  is  liable 
to  pass." 

Both  these  proposals  were  discussed  at 
considerable  length,  but  consideration  of 
them  was  ultimately  postponed  until  the 
second  meeting  of  the  conference.  In 
the  meanwhile  the  announcement  was 
made  of  the  appointment  of  the  Depart- 
mental Committee,  and  the  employers 
at  the  second  meeting  intimated  that 
though  the  question  had  been  carefully 
considered  since  the  previous  meeting, 
they  thought  it  inadvisable  to  continue 
discussion  in  view  of  the  wider  investiga- 
tion that  would  be  undertaken  by  the 
Committee.  No  definite  results  were 
arrived  at,  therefore  ;  at  the  same  time 
there  was  a  general  agreement  amongst 
those  present  as  to  the  importance  of  good 
lighting.  It  is  important  from  three 
points  of  view.  First  from  that  of  safety  : 
it  is  well-nigh  impossible  to  produce  statis- 
tics to  show  the  effect  of  lighting  on  the 
accident  rate,  but  the  proposition  that  a 
well-lighted  foundry  is  a  safer  place  to 
work  in  than  a  badly  lighted  one  was 
generally  accepted  at  the  conference. 
Secondly,  as  regards  output  :  it  could 
hardly  be  disputed  that  more  work  and 
better  work  is  produced  under  good 
lighting    conditions,    and    the    following 
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quotation  is  pertinent  to  this  aspect  of  the 

case  : — 

Mr.  II.  J.  Wilson  ( Glasgow).— There 
is  no  doubt  whatever  that  a  highly 
intelligent  interest  is  being  taken  in 
unproved  lighting  of  industrial  premises. 
I  am  always  told  that  improvement  in 
lighting  pays  the  manufacturer,  and  as 
this  becomes  recognised  little  encourage- 
ment is  necessary  to  persuade  em- 
plovers  to  adopt  an  efficient  Bvstem  of 
illumination.  Two  large  shipbuilding 
tii ins  have  entirely  remodelled  their 
lighting  at  considerable  cost  both  for 
inside  and  outside  work. 

Finally  as  regards  its  effect  upon  the 
comfort  and  eyesighl  <>f  the  workers — 
and  i'  is  on  this  point  that  guidance  is 
perhaps  mosi  needed  from  the  Committee 
— one  rather  startling  case  is  quoted  by 
M     Jackson  : — 

Mr.  SoUoway  [Manchester). — A  par- 
ticularly bad  case  of  apparent  eyestrain 
through  defective  lighting  was  noticed 
in  a  cotton-reeling  workshop.    This  was 

partly  underground  and  had  windows 
on  one  side  only.  Bxcepl  on  very  b  ight 
days  gas  was  used  for  lighting  nearly 

Continuously,  and  exactly  :">•  >  per  cent. 
of  the  workers  employed  on  the  row  of 
frames  furthesl  from  the  window  wore 
glasses,  whilst  on  the  row  nearest  the 
window  only  5  per  cent,  wore  them. 
The  occupier  treated  the  facl  a-  a  mere 
coincidence,  but  it  appeared  a  possible 

6    Of    cause    and    effect. 

Th i^  case  was  brought  to  '1"'  notice  of 

the       Lighting       Committee.       Two       other 

quotations  may  also  be  added  in  which 
the  [npse<  tors  describe  certain  methods 
of  lighting  which  appeared  to  give  parti- 
cularly successful  n  sulf 

Mr.  Broadhead  (Glasgow).-  At  a 
recenl  visit  to  a  large  factory  I  was  much 
struck  by  the  comparison  afforded  by 
three  methods  of  lighting  in  use  there, 
viz.:-  high  pressure  gas,  electric  light 
(metal      filament      lamps),    and      high- 

pressure  oil  lamps,  all  of  them 
illuminants.    The  oil  lamps,  while  quite 
■  he  others,  gave,  I  think,  the 
less  tryii  a  '<>  t he  i 

and  was  at   t  lie  same  t  line  the  clieaj 

The  necessary  pressure  was  produced 


by  a  hand  pump,  which  was  only  started 
one  hour  before  darkness  and  was 
worked  for  two  hours  altogether. 
Mechanical  power  not  being  required, 
this  form  of  lighting  would  be  especially 
suitable  for  workshops. 

Mr.  Shaxby  (Yeovil). — An  engineer's 
drawing  office  provided  a  demonstration 
of  the  great  value  of  appropriate  shades. 
All  but  one  of  the  pendant  electric  bulbs 
happened  to  be  fitted  with  more  or  less 
parabolic  metal  shades  (painted  green 
outside  and  "  aluminium  "  inside).  The 
glare  from  the  unprotected  bulb 
very  noticeable  amongst  the  other  lights, 
whilst  the  board  beneath  it  appeared  to 
be  only  about  half  as  brightly  lit  as  the 
hoards  under  the  shaded  bulbs. 

Lighting  is  referred  to  incidentally  in 

several  other  portions  of  the  Report.  V<  at 
example  on  p.  79  there  are  some  general 
comments  on  the  Bubject .  and  the  remarks 
of  two  Lady  Inspectors  arc  quoted  on 
the  subject  : — 

An  increasing  number  of  complaints  is 
received  in  several  Divisions  with  regard 
to  defective  natural  lighting  and  badly 
adjusted  or  otherwise  defective  artificial 
lighting.  The  Inspectors  do  what  they 
can  to  secure  improvements,  though  as  the 

matter  is  outside  the  Factory  Act  in 
general  no  contravention  notice  or  other 
official  action  is  as  yet  practicable.  Two 
bad  cases  concerning  women  compositors 
in  different  parts  of  the  Kingdom 
Bpecially  reported  ;  in  both  artificial 
lighting  was  required  during  the  greater 
part  of  the  day.  and  in  only  one  of  these 

instances  is  a  remedy  being  supplied  by 
removal  to  better  premises.     En  the  other 

when  the  women  learned  that  light- 
ing is  still  outside  the  Factory  Act  so  far 
BS  their  case  is  concerned,  they  exclaimed 

to  the  Senior  Lady  Inspector,  Miss  Squire, 
'"  but  this  fa  the  mi  si  important  thing  of 

all  to  u-/' 

Mist  Squire.-  Badly  adjusted  light 
which  hurts  the  eyes  was  found  in  boot 
factories  where  out  of  nine  visited  m  one 

town    four    had    the   sewing    machine 

iii-  provided  with  ordinary  fish  tail 

burners  on  a  jointed  bracket  at  every 

machini — then     unshaded    were    on    a 

level  with  the  workers'  eyes  and  i 

to  the  face.     The  girls  complained  that 
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the  light  was  poor  and  had  a  smarting 
effect  upon  the  eyes.  The  adaptation 
of  artificial  lighting  to  the  requirements 
of  the  work  receives  in  general  very 
little  attention  but  I  find  that  a  desire 
for  some  guidance  in  the  matter  is 
growing  among  employers  and 
managers.  One  difficulty  is  that  of 
procuring  any  shade  for  the  large  metal 
filament  electric  lamps  now  so  largely 
used.  The  glare  of  these  in  the  eyes 
of  machine  operatives  in  all  classes  of 
factories  is  a  troublesome  accompani- 
ment of  the  work  and  one  finds  much 
makeshift  screening  by  workers  where 
such  individual  effort  is  permitted. 

Miss  Meiklejohn. — A  few  of  the  larger 
firms  have  taken  the  matter  up,  but  in 
the  average  workroom  3rou  find  either 
strong  incandescent  burners  or  unob- 
scured  and  often  unshaded  electric  light. 
One  large  firm  has  adopted  indirect 
lighting.  They  say  that  the  result  is 
good,  the  light  more  nearly  resembling 
natural  light.  I  believe,  however,  it 
is  more  expensive  and  a  stronger  light 
is  required.  Another  large  firm  has 
introduced  inverted  metal  troughs, 
burnished  inside,  which  come  well  down 
over  the  electric  lights.  The  results 
appeared  excellent,  and  I  am  told  there 


is  a  great  saving  in  electric  light,  as 
compared  with  the  old  method.  The 
same  firm  have  introduced  a  very  good 
lamp  for  sewing  machines.  This  is  a 
small  carbon  lamp  fixed  to  and  con- 
nected with  the  small  motor  which 
drives  the  machine.  It  has  a  reflector 
above  and  throws  the  light  on  the 
needle. 

Again  on  p.  112  reference  is  made  to  the 
need  for  good  illumination  in  printing 
works.  It  is  worthy  of  note  that  in  a 
number  of  instances  stress  is  laid  on  the 
use  of  adequate  shaping  appliances  and  the 
unsatisfactory  lighting  effect  of  shallow 
reflectors  used  with  the  metallic  filament 
lamps  : — 

In  compositors'  rooms  the  lighting 
by  day  is  generally  good,  but  the  arrange- 
ments for  artificial  lighting  are  not  well 
adapted  to  the  requirements.  The  lights 
were  frequently  placed  so  that  the  type 
cases  were  partly  in  shadow  and  the  glare 
was  full  on  the  workers'  eyes.  The  latter 
was  especially  noticeable  where  electric 
light  was  used.  The  larger  lamps  which 
have  more  recently  come  into  general  use 
were  provided  only  with  the  shallow  shade 
which  was  suitable  for  the  small  lamp 
formerly  used,  but  it  is  quite  inadequate 
for  the  larger  ones. 


LIVING   CONDITIONS   IN   BRITISH 
SHIPS. 

The  living  conditions  of  seamen  in  the 
British  Mercantile  Marine  were  discussed 
at  a  meeting  of  the  Port  Sanitary  Autho- 
rities in  July.  Dr.  Collinbridge,  of  Pern- 
bury,  said  that  these  conditions  left  much 
to  be  desired.  "  The  sailor  is  housed  in  a 
dark,  damp,  over-crowded,  ill-ventilated 
forecastle,  his  food  is  of  the  worst  des- 
cription, and  the  cooking  is  usually 
beyond  description." 

Dr.  Herbert  Williams  (Medical  Officer, 
Port  of  London)  remarked  that  "  the 
conditions  under  which  seamen  live  on 


many  vessels  can  only  be  compared  with 
those  under  which  cave-dwellers  lived  in 
prehistoric  times." 

There  seems  in  fact  to  have  been 
practical  unanimity  that  the  present  con- 
ditions are  badly  in  need  of  reform.  If 
the  forecastle  is  over-crowded  and  ill- 
ventilated  it  is  highly  probable  that  in 
many  cases  it  is  also  ill-lighted.  Seeing 
that  such  leisure  as  a  crew  possess  is 
usually  spent  down  below  where  there  is 
little  daylight  available,  the  artificial 
illumination  is  a  matter  of  consequence. 
No  doubt  medical  officers,  while  insisting 
on  proper  conditions  in  other  respects, 
will  keep  the  requirements  as  regards 
lighting  in  mind. 
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THE     PROTECTION     OF     EYESIGHT. 


The   following    is   an    interesting   notice 
issued    by    the    Industrial    Museum 
Munich.     It  is  addressed  to  workers,  and 
summarises  the  precautions  to  be  taken 
in  order   to   avoid    injury   to   the   i 
Now  thai  so  much  is  being  said  on  the 

preservation     of     eyesiulit     and    a 

movement  has  been  started  for  the  care 
of  the   blind,   the  publication  is  timely, 

and  we  give  in  whal  follows  a  translation 

(slightly    abridged)    <>f    the    suggestions 

contained  therein  : — 

WORKERS!       PROTECT    YOUR    EYES. 

For  every  industrial  worker,  for  every 
human  being, in  fact, a  sound  and  healthy 
eyesight  La  a  mosl  precious  gift. 

The  sources  of  danger  and  injury  in 
various  occupations  can  be  readily  sum- 
marised. Besides  the  indirect  influence 
<>n  eyesight  of  work  carried  on  in  hot  and 

dust}    rooms,  and   the  strain  of  fine  work 

done   bj    insufficient    illununation,   there 
b  number  of  direct  Bources  of  injury 

to  hi'  considered  : — 

(1)  Burning  of  the  eyes  by  open 
Barnes,  hoi  powder,  molten  and  glowing 
metal,  glowing  coals  and  splinters,  ashes, 
scalding  liquids  and  \  apour. 

-'  Irritation  of  the  eye  by  lime,  potash, 
soda,  nitric,  sulphuric,  carbolic  and  other 
acids;  aniline  dyes,  nitronaphthaline, 
dimethylsulphate,  and  other  organic 
chemical  prod 

(8)  Mechanical  injury  to  the  eye  through 
blunt   blows,  expli  .nine,  and  t ho 

unpad  of  foreign  bodies  of  all  » 

All   tie ns  of   injur]    <  an    be 

derably  diminished,   if  not   entirely 


avoided,  by  timely  precautions  in  work. 
protecting  appliances,  and  proper  medical 
treatment. 

Therefore,  study  this  advice  and  read 
carefully  the  following  suggestions  in 
order  to  keep  yourself  free  from  injury 

and  your  industrial  efficiency  unim- 
paired. 

The  follow  J 1 1 <r  are  the  chief  precauti<  ns 

to  be  borne  in  mind  : — 

(1)  .Make  quite  sure,  before  you  decide 
your  vocation,  whether  your  eye-  are 
adapted  to  it.  There  are  many  trades 
and  industries  that  require  particularly 
good  eyesight.  It  there  i-  anj  doubt  con- 
sult your  doctor;  either  your  family 
physician,  or  the  school  or  industrial 
medical  officer. 

(2)  Be  warned  by  any  disturbance  of 
vision  or  diminution  in  powers  of  sit:ht. 
Consult  an  oculist  if  your  doctor  thinks 
necessary  and  buy  no  glasses  except  under 
hi-  advice. 

(*{)  Using  the  eyes  without  sufficient 
light,  i.e..  in  twilight,  or  by  inadequate 
artificial      illumination,      i-      very      detri- 

ntal.     This  applies  particularly  to  fine 

WOrk,  clerical  and  calculating  operations. 

lit  hography,  type  composition,  engraving, 
fine  metal  work,  knitting,  Ac.  fn  order 
to  avoid  your  eyes  becoming  weak  or 
shortsighted  keep  them  at  a  suitable 
distance  from  the  work.  'The  distance 
from  the  work  to  the  eyes  Bhould  not  be 
le-s  than  S3  centimetres  (approx.  1  ft, 
1  in.),  fn  the  intervals  of  work  rest 
your  eyes,  take  every  opportunity  of 
gazing  at  distant  objects;  when  you  have 
leisure    occupy    yourself    with    outdoor 

•I   walk-. 
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(4)  Concentration  of  blood  to  the  head 

may  also  be  productive  of  injury  to  eye- 
sight. Therefore  wear  roomy  collars 
and  loose  clothes  ;  avoid  highly  spiced 
dishes  and  strong  tea  and  coffee.  Exces- 
sive tobacco  and  snufftaking  may  affect 
and  even  permanently  injure  the  powers 
of  vision.  Keep  your  habits  regular  and 
your  feet  warm. 

(5)  Strong  radiation  of  heat,  such  as  is 
encountered  by  workers  at  open  fires, 
furnaces,  &c,  may  injure  the  eyes. 
Suitable  heat-screens,  protecting  glass 
goggles,  &c,  should  be  used  to  ward  off 
these  rays. 

(6)  Excessive  light  falling  on  the  eyes 
from  the  direct  rays  of  the  sun  or  brilliant 
daylight  may  be  very  dangerous.  At 
close  quarters  powerful  artificial  light, 
such  as  that  from  the  unscreened  electric 
arc  light,  must  be  guarded  against  ;  simi- 
larly masses  of  glowing  material,  such  as 
occur  in  auto -welding  operations,  bril- 
liantly illuminated  white  surfaces  (snow, 
paper,  linen,  &c),  cause  glare,  pains 
in  the  head  and  eyes,  and  in  certain  cases 
may  even  cause  permanent  injury  or  com- 
plete blindness.  Therefore  protect  the 
eyes  from  such  objects  by  sufficiently 
large  smoked  grey  protecting  glasses 
or  screens.  Avoid  looking  with  the 
unprotected  eye  at  bright  light,  and  do 
not  carry  out  work  in  direct  sunlight. 
Similarly,  the  observation  of  eclipse 
phenomena  without  suitable  eye-pro- 
tection may  cause  damage  to  eyesight. 

(7)  It  is  well  known  that  many  eyes  are 
injured  in  childhood  by  "  knives,  forks, 
scissors,  and  light."  How  much  more 
should  grown-up  people  protect  their 
eyes  from  injury,  for  they  are  engaged 
in  occupations  wherein  damage  to  the  eye 
is  frequent. 

Injuries  to  the  inner  eye,  eyelids  and 
the  tear-sacks  should  be  left  to  the  oculist. 
For  many  apparently  slight  injuries  give 
rise  to  ultimate  trouble  when  once  these 
parts  of  the  eye  are  affected. 


(8)  Among  poisonous  materials  from 
which  the  eye  must  be  protected  may  be 
mentioned  various  gases  and  vapours, 
acids,  ammonia  chlorine,  formaline,  &c. 
Moreover,  the  eye  may  be  affected  by 
general  poisoning  of  the  system,  as  for 
example  through  poisoning  by  lead, 
arsenic,  sulphuric  acid,  nitrobenzene, 
aniline,   &c. 

Protect  yourself  from  the  vapour 
of  such  substances  by  masks  and  helmets. 
Absolute  cleanliness  is  very  vital.  Do  not 
eat  inside  premises  given  up  to  processes 
of  the  kind  mentioned  above,  and  before 
every  meal  wash  the  hands  and  cleanse 
the  mouth. 

(9)  A  trifling  injury  may,  if  neglected, 
damage  not  only  one  but  both  eyes. 
Therefore,  if  foreign  bodies  become  em- 
bedded in  the  eye,  or  if  it  is  wounded  in 
any  way,  seek  medical  help.  Do  not  try 
to  remove  the  foreign  substance  yourself 
with  dirty  fingers,  handkerchiefs,  &c. 
Leave  the  injured  eye  undisturbed  until 
it  can  receive  the  attention  of  the 
physician.  In  the  case  of  small  injuries 
no  bandage  is  needed,  for  the  eyelids  form 
a  natural  screen  ;  for  larger  injuries  a 
bandage  of  sterilised  lint  is  desirable. 

In  the  case  of  irritation  caused  by  soap- 
suds, acids,  lime,  plaster,  &c,  it  is  a  help 
to  allow  fresh  water  to  flow  between  the 
opened  eyelids  for  some  time,  the  injured 
person  meanwhile  being  laid  on  his  back. 
The  removal  of  particles  of  lime  and 
mortar  which  irritate  the  eye  cannot  be 
accomplished  too  soon. 

(10)  Finally,  remember  that  many  so- 
called  internal  diseases  (anaemia,  tuber- 
culosis, &c),  as  well  as  the  various  skin 
diseases,  may  sooner  or  later  affect  the 
eyes.  In  these  cases  also  prompt 
medical  help  is  essential. 

Not  in  vain  is  it  written  in  the  Book  of 
Books  : — 
"  The   Eye   is   the  Light   of   the   Body" 
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VAPOUR    TUBE     LIGHTING     OUTSIDE    A 
CINEMATOGRAPH     THEATRE. 


RSADBBS  will  recall  that  about  this  time 
last  year  we  gave  an  account  of  the  light- 
ing of  the  interior  of  the  Wea\  End 
Cinema  (Coventry  Street,  London),  which 
presented  several  interesting  features.* 
<m  thai  occasion  we  mentioned  our 
intention  of  saving  something  about  the 
outside  lighting  at  a  later  date,  and  the 
illustration  on  the  opposite  page,  Bhowing 
the  genera]  appearance  of  the  theatre  by 
ni'_'ht.  will  doubtless  interesl  many  of  our 
read* 

During  recenl  years  the  possibilities  of 
vapour  tube  lighting  for  spectai  ular 
purposes  have  received  much  attention. 
There  are  now  in  existence  three  distinct 
forms  of  tubular  lighting,  the  mercury 
vapour  tube,  the  .Moon-  light,  and  the 
Neon  tube,  recently  invented  by  M. 
Claudes  in  France.  The  light  yielded  by 
the  Moore  tube,  when  filled  with  nitrogen, 
is  a  peculiar  pink  :   when  carbon  dioxide 

is  used  the  Colour  is  white,  and  is  said  to 

approach  very  closely  to  daylight.  The 
neon  tubes  give  s  vivid  orange-red  light, 
while  the  colour  of  the  mercury  lamp 
is  well  known,  is  green.  Here  we  have 
a  great  diversity  of  tint,  and  the  combina- 
tion of  these  illuminants  Beems  to  offer 
an  interesting  field  for  spectacular  and 
advertisement  lighting. 

The  mercury  lamp  is  of  course  quite 
familiar  in  this  country,  and  the  Moore 
tube  ha-,  been  introduced  to  some  extent. 
Only  a  few   examples  of  the  neon  tube 

•  ilium.  Bag  .  Load.,  v.i.  \i..  p.  i>. 


have  yet  been  publicly  exhibited,  al- 
though we  wen-  given  to  understand 
before  the  war  that  it  was  likely  to  be 
more  developed  shortly.  The  neon  tube, 
it  may  be  recalled,  requires  a  compara- 
tively high  P. J).,  but  apparently  m 
high  as  that  required  for  the  M ••  light, 

and    has   the   interesting    feature   that    no 
valve   is   necessary   to   keep   tin 
contents  of  the  tube  constant. 

In  the  view  of  the  West  End  th< 
both  tubes  are  used.  A  lom:  length  of 
Moore  tube  is  mounted  along  the  arch. 
three  separate  tubes  on  either  side.  In 
additional  the  words  "  West  End  "  are 
traced  out  in  a  neon  tube  over  the  en- 
trance. The  neon  tube  is  said  to  be  very 
readily  shaped  in  the  form  of  luminous 
letters. 

It  is  interest ing  to  notice  thai  this 
portion  of  Coventry  Street   forms  quite 

an      exhibition     of     Lighting     applia: 
The   entrance    to    the    cinema    theatre    is 
equipped   with   half-watt    lamps  and   the 

shop-     in     the     immediate     vicinity     are 

lighted  with  flame  arcs  and  incandescent 
some  <>f  the  new  high  pressure  silica 
lamps  being  on  view. 

It  is  u<  be  feared  that  the  immediate 
development  of  the  new  tube  illuminants 
will  be  checked  by  the  war.  and  we  have 
therefore  not  entered  deeply  into  the 
technicalities  of  the  neon  tube  at  the 
moment.  But  we  hope  on  another 
occasion    to    deal     more    fully    with    this 

Bubject. 


DEVELOPMENTS  IN  THE  MOORE  TUBE. 

V\  i    have  received  from  the  buz  Bfoore 
I    \    a  booklet  descriptive  of  the 
use  of  the  Bfoore  tube  in  Spain.    B 


illustratii  \ en  of  the  application 

of  the  system  in  the  Koval  Palace  at 
Madrid,  and  we  hope  in  a  future  Dumber 
to  give  some  further  particulars  of  tl 

installations. 
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Lumina  Bureau  Photo. 


A  view  of  the  outside  of  the  West  End  Cinema  (Coventry  Street)  lighted  in  a  spectacular 
manner  by  the  Moore  and  Neon  tubes. 
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ILLUMINATION   IN    RELATION   TO 
ACCIDENTS. 

Ax  article  in  a  recent  issue  of  American 
Industries*  contains  some  striking  facta 
bearing  on  the  connection  between 
accidents  and  poor  illnniin.it inn.  In  a 
table  (reproduced  herewith)  a  comparison 
of  the  number  of  accidents  in  a 
works  by  day  and  nighl  is  given.  Clearly 
there  are  some  occupations  where  the 
iliitVrence   between   the    figures    l>\-   day 


ably  be  attributed   is    the   insufficiency 
of  the  illumination   by  night  compared 
with    that    prevailing    in    the    daytime. 
In    more  skilled  work  good   illumination 
is    recognised    as    necessary    from    the 
economical  standpoint   and   the  number 
idents  is  less. 
The  table  is  reproduced  from  a  Report 
on  the  Conditions  of  Employment  in  tin- 
Iron  and  Steel  Industry  in   the    United 
tes  (62nd  Congress  Senate  Document 
No.    110,     1913;     prepared    under    tl.e 


/  90S  to/ 9/0                   Day\ 1       M'jht  H 
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Char!  Bhowing  number  of  accidents  occurring  by  da}  and  bj  nighl  in 
tin-  various  sections  <>i  a  large  steel  works  in  the  United  States.  The 
figures  indicate  the  number  of  accidents  per  1,000  workers  in  the 
i  ourse  of  300  working  days. 

and   nighl    is  much   more  marked  than  direction  oi  C.  P.  Neill,  Commissioner  oi 

others.     For    example,    in    yards    there  Labour). 

are  more  than  twice  as  many  accidents         It    is   estimate. 1    that    in   the    United 

at    night   aa   they  are  during  the  day-  States  $260,000,000  is  the  actual  annual 

time    probably  because  tin-  is  unskilled  cost   of  injuries  to  workmen,  and   thai 

labour  for  which  very  tittle  artificial  lighl  over  60  per  cent,  of  these  are  preventible. 

is  provided.     Assuming  the  work  done  to  Some  experts  declare  that  26  per  cent. 

be  identical tl uly  cause  to  which  tl f  accidents  are  connected  with  insuffi- 

mcreased  number  of  accidents  can  reason-  oient    light,    bul    sufficiently  exhaustive 

inquiries   on   thi     poml    have    not 

*  Kay,  191 >.  been  n 
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SHORT    NOTES 

ON 

ILLUMINATING    ENGINEERING. 


HOW   BAD   LIGHTING   CAUSES 

ACCIDENTS— AN   INSTRUCTIVE 

INCIDENT. 

In  a  paper  published  in  the  last  number 
of  the  Transactions  of  the  Illuminating 
Engineering  Society  (U.S.A.),  Mr.  R.  E. 
Simpson  narrates  an  incident  that  illus- 
trates vividly  how  accidents  are  caused  by 
inadequate  lighting. 

Two  men  were  at  work  in  a  shop  lighted 
by  incandescent  lamps,  equipped  with 
obsolete  tin  reflectors  suspended  close  to 
the  work.  The  upper  part  of  the  room 
was  in  semi-darkness.  Some  sections  of 
the  machinery  and  floor  were  brightly 
lighted,  others  dim. 

In  going  from  one  part  of  the  room  to 
another  a  workman  stumbled  over  a 
casting  that  was  lying  on  the  floor.  In 
an  effort  to  save  himself  he  blindly  put 
his  hand  on  the  belt-shifting  rod  which 
controlled  the  machine  of  a  worker  in  the 
next  row.  This  action  threw  the  belt 
over  and  started  the  machine.  By  great 
good  fortune  this  workman  was  not  at 
his   machine   at   the   moment.     Had   he 


been  adjusting  it  he  would  have  been 
totally  unprepared  for  the  starting  up  of 
the  machine,  and  an  accident  would 
almost  certainly  have  occurred. 

The  two  men  had  a  dispute,  the  first 
workman  blaming  the  man  who  left  the 
casting  on  the  floor,  while  the  second 
accused  the  first  of  stupidity.  Neither 
seems  to  have  appreciated  the  true  cause 
of  the  mishap.  The  work  on  which  the 
first  operator  had  been  engaged  had  a 
highly  polished  surface  strongly  reflecting 
all  the  intense  light  concentrated  upon 
it.  When  he  turned  his  eyes  from  this 
bright  material  to  the  rest  of  the  room 
the  comparative  darkness  of  the  sur- 
roundings made  it  difficult  for  him  to 
distinguish  the  casting.  To  this  his 
subsequent  mistake  was  due.  The  inci- 
dent may  seem  a  trivial  one,  but  the  same 
thing  probably  occurs  in  many  workshops 
over  the  country,  and  probably  it  is  only 
an  exceptionally  well  informed  inspector 
who  would  appreciate  the  fact  that  in- 
sufficient unsatisfactory  lighting  con- 
ditions was  the  real  cause  of  the 
trouble. 
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SNAP-SHOTS   AT  THE  NATIONAL 
GAS  EXHIBITION. 

These  two  photographs  are  interest  ing 
as  a  reminiscence  of  the  National  Gas 
Exhibition  held  in  October  last  at 
Shepherd's  Bush. 

The  first  shows  the  crowd  on  the  steps 
of    the    Exhibition,    the    second    people 


examining  the  cases  in  the  booth  con- 
taining the  collection  of  ancient  lamps. 

The  fad  of  its  being  possible  to  gel 
these  "snap-shots"  by  artificial  tight, 
necessarily  taken  in  a  fraction  of  a 
second,    L-ivcs    some    indication    <>f    the 


Lumina  Bureau  Pkofo. 

brightness  of  the  illumination  provided 
by  the  high  pressure  lamps  shown  in  the 

illustrations. 

AN    ILLUMINATED    BARBERS    POST. 

Tiik  Electrical  II  orld  describes  a  novel 
form  of  barbel-  advertisement,  erected 
in  Columbus,  Ohio,  U.S.A.  This  consists 
of  a  square  vertical  column  surmounted 
li\-  a  crossbar  bearing  two  ornamental 
suspended  lamp  inclosures.  The  en' ire 
upper  pari  of  the  post  is  made  up  of 
coloured  glass  illuminated  from  within 
by     tungsten      lamps.      Two     lamps     are 

mounted  in  the  body  of  the  post  and  a 

Bingle  lamp  furnishes  illumination  for 
each  division  at   the  top. 


SCIENCE    IN    GAS    LIGHTING. 
In     addressing     the      Pennsylvania     (Lis 

\    ociation  Mr.  C.  0.  Bond  recently  made 
the    following    plea    fox    more    scientific 

methods   iii   illumination  : — 

"  \\'.-  send  expert -."  he  said,  "to 
insure  that  a  „'>^  engine  is  delivering  us 
rated  power!  and  we  send  demonstrators 
to  insure  that,  the  loaf  is  baked,  <>r  the 
chicken  broiled  with  a  minimum  of 
worry   and   expense  j    but  do   we   send 


a  lighting  expert  in  the  same  way  to 
Bee   that    in   a   room,  for  instance,  with 

green-hoed    wall      finish,    a    red    or    pink 

globe  <h>cs  not  surround  the  light  source, 
or  that  children  at  their  nightly  study, 
over  an  execrable  glased  paper,  arc  not 
supplied  with  a  Bickering  light  or  one 
whose  40  candles  per  square  inch  bright- 
Dees  has  not  been  softened  to  2  candles 

per  square  inch  <>r  less,  by  ft  diffusing 
shade  or  by  diffuse  reflection,  or  that 
sales    folk    and    clerks    are    not     provided 

with  lights  and  reflectors  which  illuminate 

:heir  own  faces  rather  than  the  material 
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on  which  they  work  ?  The  art  of 
illumination  has  long  existed,  but  out 
of  its  unclassified  endeavours  the  science 
of  illumination  is  only  now  arising.  The 
Illuminating  Engineering  Society  sends 
cordial  greetings  to  the  Pennsylvania 
Gas  Association  and  earnestly  invites  its 
members  to  add  to  their  other  methods 
of  efficiency  those  which  our  Society 
promulgates." 

INDIRECT  ARC  LIGHTING  IN  A  WOOD 
WORKSHOP. 

The  illustration  on  the  right  shows  the 
wood-working  shop  at  the  Arts  and 
Crafts  School  in  Southampton  Eow.  The 
photograph  was  taken  entirely  by  the 
artificial  light  and  gives  a  good  idea  of 
the  advantages  of  this  system  of  lighting, 
e.g.,  the  penetration  of  the  light  into  all 
the  corners  and  recesses.  For  general 
work  with  large  materials  the  method 
has  much  to  recommend  it.  On  the 
other  hand  in  fine  jewellery  work,  etc., 
the  general  impression  seems  to  be  that 
a  powerful  well-shaded  light  close  to  the 
work  is  what  is  chiefly  needed. 

WESTMINSTER   SQUARE   AT    DAWN. 

This  photograph  was  taken  in  the  early 
morning,  when  daylight  was  just  making 
its  appearance,  but  the  artificial  lights 
were  still  on.  It  is  interesting  to  recall 
that  the  lighting  of  this  square  has 
recently  been  the  subject  of  much 
comment.  It  has  been  contended  that 
the  illumination  was  not  sufficiently 
bright  in  comparison  with  the  high- 
pressure  gas  in  Whitehall,  and  it  has 
also  been  suggested  that  the  lanterns 
should  preferably  be  provided  with 
panes  of  white  glass,  so  as  to  appear 
uniformly  bright  and  show  off  the  metal 
work  to  better  advantage. 

Everyone  will  agree  that  this  square, 
one  of  the  most  important  (  pen  spaces 
in  London,  should  be  lighted  with 
special  care. 


Jjumina  Bureau  Photo. 

A  wood  workshop  lighted  by  inverted  arcs. 


Lum'n  a  Bureau  Photo. 

Parliament  Square  at  dawn. 
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PUSH-BUTTON    LIGHTING    SCHEME— 

AN    AMERICAN  JEWELLER  S 

INGENIOUS     DEVICE. 

We  are  familiar  with  the  idea  of  leaving 
the  windows  of  a  store  lighted  after 
custom  hours  so  as  to  serve  as  advertise- 
ments in  the  evening.  According  to  the 
Electrical  World  a  jeweller  in  the  United 
States  has  introduced  an  ingenious 
variant  of  this  scheme.  He  wired  all  the 
lights  to  a  push-button  switch  outside 
the  entranoe,  over  which  was  fixed  a  sign 
reading  "  Yon  can  see  our  store  by  push- 
ing  this  button." 

Many  people  did  so.  In  fact,  the 
scheme  is  said  to  have  attracted  quite 
a  lot  of  attention. 


VOLUNTARY  TOWN  LIGHTING. 

Wi:  cote  from  the  Acetylene  Lighting  and 
Welding  Journal  that  at  Whitehead 
the  lighting  of  the  streets  by  oil  lamps 
was  recently  carried  ou1  solely  through 
voluntary  contributions.  Bui  Miss  Mar- 
garet Robinson,  President  of  the  Lighting 
Committee,  reported  thai  while  some  of 
the  ratepayers  contributed  willingly  to  the 
Lighting  scheme,  others  did  not,  and  the 
receipts  were  insufficient  for  the  carrying 
out  <pf  the  work  during  another  year. 

It  appears  thai  the  meeting  terminated 
withoul  any  definite  arrangements  being 
made  f<>r  the  winter,  bo  thai  the  town  was 
presumably  lefl  in  darkness,  bu1  several 
of  the  speakers  strongly  urged  thai  public 
lighting  should  come  upon  the  rates. 

This  is  evidently  ■  case  where  the 
enthusiasm  oi  the  few  did  not  overcome 

the  inertia  oi  the  many.     Until  j pie 

have  enjoyed  proper  illumination,  and 
then  have  been  lefl  actually  to  do  without 
it,  they  d<>  not  ap]  lue. 


LIGHTING    A    LANDING. 


This  shows  a  typical  method  of  lighting 
small  landings.  The  lamp  is  covered  by 
a  Holophane  reflector  and  over  this  is 
placed  a  Japanese  paper  shade,  the  colour 
of  which  harmonises  with  the  wall-paper 
(deep  red).  Most  of  t lie  light  is  directed 
downwards,  hut  Bufficienl  is  transmitted 
to  -how  off  the  colours  of  the  shade  and 
headed  fringe. 


BLINDED  BY  MOTOR  LIGHTS. 

Dbtveb  oi  Omnibus  pails  to  ski  .Max 
in  Tin:  Roadway. 

Tiik  following  note,  which  appeared  in 
the  Daily  Graphic  for  Jan.  11th.  illustrates 
the  confusing  effecl  of  brilliant  motor 
headlights  : — 

At  the  inqueel  al  Bedford  yesterday  on 
Charles  Olroyd,  deaf  and  dumb,  who 
killed  by  a  motor-omnibus  on  Saturday 
night,  the  driver  stated  thai  a  brilliantly* 
lighted  motor-oar  passed  him  on  the 
road,  and  be  could  not  see  where  he 
was  going  for  soup  seconds  afterwards. 
Be  then  -a«  an  objed  lying  in  the  road 
two  feel  from  t  he  'bus.  One  of  the  wheels 
d  over  it.  He  stopped  and  found 
that   it  was  ( )ln>yd. 

Tlw  jury  returned  ,i  verdict  of  accidental 
dentil,  and  expressed  the  opinion  tli  it 
these  brilliant  tights  on  motor-care  were 
dangerous. 
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REVIEW  OF   THE 
TECHNICAL    PRESS. 


In  the  Transactions  of  the  Illuminating 
Engineering  Society  (U.S.A.)  there  are  a 
number  of  contributions  dealing  with 
Railway  Signalling.  N.  Black  discusses 
the  physiology  of  the  eye  in  relation 
thereto,  H.  P.  Gage  describes  various 
forms  of  glasses,  and  T.  S.  Stevens  deals 
with  the  matter  from  the  standpoint  of 
methods  of  illumination.  N.  Black 
classifies  the  various  methods  of  testing 
colour-blindness  in  vogue  and  emphasises 
the  vital  importance  of  eliminating  all 
drivers  with  defective  vision.  H.  Ford 
describes  the  chief  forms  of  illuminated 
signs,  including  those  of  the  "  box  "  and 
'•  combination  "  types.  An  interesting 
curve  is  given  showing  the  relation 
between  the  brightness  of  letters  and  the 
distance  at  which  they  are  legible. 

J.  Cravath  in  his  paper  on  "  Bright- 
ness "  deals  with  somewhat  simiiar 
phenomena.  He  gives  a  complete  table 
of  intrinsic  brilliancy,  and  illustrates,  by 
a  number  of  examples,  the  range  of 
brightness  that  is  likely  to  be  met  with 
in  an  ordinary  lighting  installation. 

Among  articles  on  photometry  we  may 
note  a  short  contribution  by  A.  R. 
Myhill  (J.G.L.,  July  18th)  on  the 
Pentane  Lamp.  He  points  out  the  nature 
of  the  errors  likely  to  be  introduced  by 
small  differences  in  the  adjustment  of 
the  screen. 

Turning  to  Electric  Lighting  we  may 
note  an  article  by  Eydam  (L.u.L.,  July 
16th),  in  which  there  is  an  exceptionally 
full  account  of  the  various  defects 
leading  to  failure  in  electric  lamps.  He 
discusses  the  effect  of  switching  on  and 
off  and  vibration  in  revealing  potential 
weaknesses  in  filament,  and  there  are 
also  many  points  to  be  considered  in 
connection  with  the  attachment  of  fila- 
ment to  electrodes,  nature  of  vacuum, 
and  leakage  effects  due  to  gradual  after- 
effects   of    strain    in    glass.     The    author 


refers     to     numerous     patents     on     the 
subject. 

M.  Luckiesh  deals  with  the  Half-Watt 
Lamp  in  Photography  {Elec.  World,  July 
18th).  He  gives  a  curve  showing  that 
the  spectrum  composition  of  its  light 
approaches  considerably  nearer  to  day- 
light than  that  of  the  ordinary  tungsten 
lamp  ;  in  fact  he  regards  it  as  similar  to 
the  light  from  the  open  arc.  With  a 
suitable  filter  the  lamp  should  be  useful 
for  orthochromatic  photographic  work. 
Its  steadiness  is  also  an  advantage.  It 
may  prove  useful  for  making  prints  but 
the  speed  with  plates  is  said  to  be  only 
a  third  to  a  half  of  that  of  the  mercury 
lamp. 

In  Science  et  Art  de  V Eclairage  there  is 
an  article  on  the  Moore  Light,  and  a 
writer  in  Licht  und  Lampe  deals  with 
some  novel  developments  in  the  neon 
tube.  It  is  stated  that  by  using  sub- 
sidiary electrodes  of  the  alkali  metals 
gaseous  impurities  can  be  readily  absorbed 
and  the  life  prolonged.  The  specific 
consumption  is  given  as  \  watt  per 
H.K.  Increased  density  of  discharge  does 
not  favourably  affect  the  efficiency  but 
it  may  improve  the  colour  of  the  light 
to  some  extent. 

In  the  gaslighting  journals  one  of  the 
most  interesting  contributions  is  that  of 
Littlejohn  {J.G.L.,  August  25th)  on 
Street-lighting.  Some  curves  are  given 
connecting  the  candle-power  of  lamps 
with  the  desirable  height  of  suspension, 
and  the  author  also  tabulates  costs  of 
street-lighting  with  various  numbers  of 
lamps  20  feet  high. 

Ahrens  (Z.f.B.,  July  10th)  describes 
the  principle  of  the  Keith  Silica  Lamp, 
and  there  are  also  contributions  dealing 
with  recent  exhibitions  at  Munich  and 
Edinburgh. 
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TOPICAL    AND    INDUSTRIAL    SECTION. 

— ■  •  •      •  •  a— 

..  .  ^t  the  request  of  many  of  our  readers  we  are  again  extending  the  space  devoted  to 
this  Section,  and  are  open  to  receive  for  publication  particulars  of  interesting 
installations,  new  developments  in  lamps,  fixtures,  and  all  kinds  of  apparatus  connected 
with  illumination.  * l 

The  contents  of  these  pages,  in  which  is  included  information  supplied  by  the 
makers,  will,  it  is  hoped  serve  as  a  guide  to  recent  commercial  developments  and  we 
welcome  the  receipt  of  all  bona-fi.de  information  relating  thereto  ] 


MAZDA     "HALF-WATT"     LAMPS     IN 
LEEDS    CITY    SQUARE. 

We  have  more  than  once  referred  to  the 
need  for  original  design  in  connection 
with  public  lighting  and  instanced  the 
arrangements  on  one  of  the  Continental 
bridges  where  the  illuminants  on  the 
parapets  are  carried  by  statues. 

Another  example  is  supplied  by  the 
statue  in  Leeds  City  Square,  shown  in  the 
ilk'  tration.  This  was  described  in  a 
recent  number  of  the  Mazda  House  News. 
The  lamp  here  is  stated  to  serve  a  double 
purpose,  showing  up  the  statue  and 
illuminating  the  roadway.  It  is  a  fact 
that  most  public  statues  are  condemns  d 
to  invisibility  by  night  and  it  is  only 
rarely  that  any  systematic  attempt 
to  illuminate  them  has  been  made. 
The  effect  in  this  case  is  said  to  have  been 
much  appreciated  in  Leeds.  Curiously 
enough  the  use  of  half-watt  lamps  for 
public  lighting  seems  to  have  made 
greater  strides  in  the  provinces  than  it 
has  yet  done  in  London.  No  doubt  this 
is  only  a  passing  phase  and  we  shall 
see  many  more  examples  in  London  before 
long. 


The  Lady  with  the  Lamp. 

One  of  the  statues  in  Leeds  City  Square, 
carrying  a  half-watt  lamp. 


THE    LAMP    SITUATION. 

Readers  will  recall  that  in  August, 
1911  (three  years  ago)  a  visit  of  the 
technical  press  to  the  British  Thomson 
Houston  Lamp  Works  at  Rugby  took 
place,  and  Mazda  drawn  wire  process 
was  first  described.  In  addition  to 
lamps  of  the  ordinary  kind  the  British 
Thomson  Houston  Co.  inform  us  that 
during  the  last  year  they  have  been 
busily    engaged    in    the    manufacture    of 


half-watt  lamps,  and  that  these  lamps 
are  now  being  produced  in  commercial 
quantities  at  Rugby. 

At  the  present  moment  this  information 
is  of  considerable  interest.  It  is  stated 
that  "  The  British  Thomson  Houston 
Co.  is  in  the  fortunate  position  of  being 
able  to  guarantee  that  all  its  lamps, 
Mazda  and  Carbon,  of  every  type  and 
size  are  made  in  Great  Britain  by  British 
workpeople." 

c2 
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HALF-WATT     LAMPS    AT     LIVERPOOL 
STREET    STATION. 

The    accompanying    two    photographs 

illustrate     the     USe     Of     WotSJJ     halt-watt 

lamp- at  Liverpool  Street  Station.  Pig.  1 


I.iimihn  Hnr'iiu  Photo. 


Platform  at  Liverpool  Street  Station  illuminated 
by  Wotan  half-watt  lamps 


shows  a  view  of  the  main  gateway, 
taken  from  inside.     The  lanterns  contain 

500     watt      lain]).-     and     the     photograph 

L'ivrs  an  excellent  impression  of  the 
brightly  illuminated  notices  on  the  gates* 
Halt-watt  lamps  have  also  been  very 
extensively  installed  within  th>-  station, 
hut.  being  mounted  in  the  g 
formerly  used  for  the  an-  lamps  it  is 
possible  that  the  change  has  not  been 
observed  by  the  general  public.  Pig.  - 
i-  a  view  ct  the  platform  >«>  lighted, 
Down  the  length  of  this  platform  there  arc 
five  lamps  in  all  at  a  height  <>t  about 
SO  feet  above  the  ground,  which  are 
stated  tn  give  about  1000  candles'  each. 
Owing  to  the  diffusing  effect  of  the 
glass  the  lighl  i>  not  glaring  and  the 
platform  certainly  gives  the  impression 
Ml  being  unusually  brightly  illuminated. 
A  recent  test  showed  that  along  the 
edge  of  the  platform  illumination  values 
varying  from  0*4  1  foot -candle  were 
recorded.  It  was  recently  suggested  at  a 
meeting  of  the  Illuminating  Engineering 

Society    that    a    minimum    of    0*25    foot - 

candles  would  be  i  onsidered  good  practice 

for  main  station  plat  forms.       In  tnit   I 

the    prescribed     value    appears    to     be 

exceeded,    and    there    is    little    douht    that 

half-watt  lamps  will  he  very  widely  used 
for  railway  station  lighting.  For  some 
of  the   information   utilised   in  this  article 

we    are    indebted    to    the    courtesy    of 

Messrs.  Siemens  Bros.  Dynamo  Works 
Ltd.  The  photographs  shown  were  taken 
entirely  by  the  artificial  liL-ht  tf  the 
lamps  shown. 


THE  SUPPLY  OF    CARBONS    IN    WAR 
TIME. 

A  crisis  such  a-  that  provoked  by  the 
present  European  War  must  open  the 
eyes  of  the  lighting  industry  toman]  facts 
which  it  did  not  before  appreciate  at  their 
proper  value.  People  are  only  now  be- 
ginning to  realise  that  there  an-  many 
things     i  n  it  luxuries,  bul  actual  necessities 

for  which  we  are  almost  entirely  de- 
pendent  on  foreign  manufacture.  Now 
the  connection  with  the  Continent  is 
abruptly  broken  and  we  are  waking  up 

to  the  need  t « •  I"  a  home  source  of  Supply. 

A  pass  iii  point  i-  the  manufacture  of 
Carbons.      A-     is    well     known,     many     of 

these  come  from  the  Continent,  ami  the 
shortage  eaused  by  the  war  may  mean 
considerable  inconvenience  in  the  lighting 


industry.  Hut  the  supply  of  carbons  for 
searchlights  is  at  the  present  moment  an 
even  more  vital  matter.  When  our 
safety  is  dependent  on  the  efficiency  of 
our  fleet  a  shortage  here  would  he  highly 
inconvenient,  and  the  existence  of  a 
factory  and  raw  material  in  this  country 
has  doubtless   been    helpful    in   enabling 

the   Admiralty   to   make   full   provision    in 

tin-  respect. 

It  is  therefore  only  just  to  recognise  the 
enterprise  and  foresight  of  the  man 
ment  of  the  General  Electric  Company  in 
establishing,  despite  considerable  initial 
difficulties,  the  carbon  works  at  Witton. 
The  existence  of  this  home  source  of 
supply  i-  of  incalculable  importance  at 
the  present  moment,  and  fully  justifies 
the  efforts  of  those  responsible  for  its 
incept  ion. 
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Lamina  Bureau  Photo. 

The  Gateway  at  Liverpool  Street  Station.     500-watt  "  half-watt  "  lamps  are  used 

in  the  lanterns. 


EMERGENCY     LIGHTING     IN     WAR. 

The  events  of  the  past  month  must 
have  brought  home  to  many  the  important 
part  played  by  lighting  in  war.  Search- 
lights have  a  great  influence  in  military 
operations  on  land,  sea  and  even  in  the 
air.  Portable  illuminants  have  a  special 
value  in  the  field — for  Red  Cross  work 
especially,  where  powerful  self-contained 
illuminants  capable  of  giving  a  strong 
illumination  but  readily  movable  from 
place  to  place  are  required. 

We  understand  that  several  of  the 
prominent  acetylene  firms  have  been 
supplying  flare  lights  and  other  appliances 
for  use  on  land  and  on  board  ship  and  quite 
a  number  of  the  portable  I  ent-lighting 
outfits  of  the  type  made  by  the  Thorn 
and  Hoddle  Acetylene  Co.  have  been 
taken  by  officers  to  the  front. 


For  field  hospital  lighting  apparatus  of 
this  kind  should  be  most  useful.  Another 
form  of  illuminant  which  deserves  to  be 
even  more  widely  known  in  this  con- 
nection is  the  Blanchard  incandescent  oil 
system.  These  lamps  have  been  much 
used  of  recent  years  in  connection  with 
fetes,  country  meetings,  territorial  camps, 
&c,  and  for  emergency  work  in  camp 
hospitals  they  would  seem  to  have  a 
special  applicability. 

Emergency  lighting  has,  in  fact,  a 
field  of  its  own  in  times  of  war.  We 
notice  that  in  the  recent  naval  action  off 
Heligoland  one  of  the  British  vessels 
was  reported  to  have  been  put  out  of 
action  quite  early  in  the  engagement 
(although  sound  in  other  respects)  owing 
to  a  shot  being  planted  in  the  midst 
of  the  electric  lighting  set.  This,  too, 
seems  to  suggest  an  opportunity  for  a 
spare  system  of  "  self-contained  "  illum- 
ination. 
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Mi.HT    LIGHT. 


The  "  Dim-a- Lite "  is  a  " turn-down "  attachment  for  electric  lampholders.  It  is  a 
compact  rhcn-i.it.  fireproof  and  unbreakable.  The  operation  is  most  simple,  as  you 
simply  pull  a  cord  for  the  different  changes  of  light:  "full,"  •'dun."  "  low,"  "  night- 
light  "  and  "  out" 


At  the  present  ruomenl  when  most 
people  (even  it  patriotically  determined 
to  seep  to  the  motto  "  business  as  usual  ") 
are  alive  to  1 1 1<  -  necessity  for  judicious 
economies,  this  little  device  supplied  by 
Benjamin  Electric  Ltd.,  1  \.  Kosebery 
Av<  nue,  London,  B.C.,  should  be  interest- 
ing to  many  of  our  readers. 

The  picture  is  really  self-explanatory. 
The  "  Dim-a-Lite  "  consists  of  a  compacl 
fire-proof  rheostal  built  into  the  lamp 
holder,  which  enables  the  light  to  l»>-  cut 
down  first  to  half,  and  then  by  stages 
to  the  "  night-light  "condition.  For  sick 
rooms  this  device   would   Beem   t<>  have 


a    ti<  Id    ol    its    own    and    OSS    would    also 

Buppose  1 1  lit  t  it  would  be  useful  in  railway 
carriages  where  most  passengers  are 
conscious  of  the  need  for  a  moderation  of 
the  normal  illumination  during  a  night 
journt  j . 

A>  regards  their  reflectors  and  other 
fines  of  fittings  we  arc  given  to  under* 
stand  thai  the  Benjamin  Electric  are 
not  affected  by  the  present  situation  t,, 
any  grt  at   i  Mint . 

The  company  has  ample  stocks  in  hand 
ind  is  in  a  position  to  manufacture  all 
their  most  important  units  in  this  count  ry. 


NATIONAL    SERVICE    FOR    ELECTRICAL    ENGINEERS. 


At  the  present  moment  there  is  a  need 
foi  men  with  special  electrical  knowledge 
and  the  Institution  of  Electrical  Engii 
is  enrolling  those  who  are  in  a  position  to 
help. 

The  two  chief  opportunities  foi  service 
for  elect]  ical  engineei  b  arc  ; 

( 1 )  To  plat  e  th. ii  sei  ■.  .  !■;],■,  trical 
Engineers  al  the  disposal  of  tin-  Wai 
<  >ffice  and  Admiralty. 


(■_')  To  be  in  readiness  to  till  vacancies 
in  public  services,  electric  power  stations, 
tramways,  railways  &  caused  by  the 
calling  up  of  reserves  and  territorial 
fort  es. 

All  those  who  are  able  to  assist  in  these 
respects  are  asked  tn  send  their  names 
in  to  the  get  retary  of  the  Institut  on 
(Victoria    Embankment,    London    SAW) 

without   del. IV. 
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THE    LIGHTING    OF    A    MINIATURE 
RIFLE    RANGE    BY    GAS. 

The  accompanying  illustration  is  repro- 
duced from  a  photograph  kindly  put  at 
our  disposal  by  the  Gas  Light  &  Coke  Co., 
and  is  of  special  interest  at  the  present 
moment.  It  shows  the  gas  lighting  in  the 
miniature  range  of  the  Marylebone  Rifle 
Club,  where  there  are  two  rows  of  targets 
lighted    by    screened    gas    lamps.     The 


or  dazzled  by  any  exposed  lights.  The 
metal  shields — of  which  one  has  been 
removed  temporarily  in  order  to  show 
the  arrangement  of  the  lights — screen 
the  direct  source  of  light  entirely  from 
the  eyes  of  those  firing.  The  targets 
thus  "  stand  out  "  brightly  illuminated 
amidst  black  surroundings. 

Another  feature  of  interest  is  that  the 
lamps  are  controlled  from  the  end  of  the 


intention  in  this  case  is  to  produce  a 
powerful  but  even  illumination  all  over 
the  targets,  each  one  receiving  the  same 
amount  of  light.  The  targets  slumld 
naturally  be  more  brightly  lighted  than 
their  surroundings.  It  is  a  well-known 
principle  that  the  eye  is  m<  st  readily 
concentrated  on  the  brightest  object  in 
the  field  of  view,  and  it  is  equally  impor- 
tant that  the  eye  should  not  be  fatigued 


room  where  firing  takes  place.  As  a 
measure  of  safety  this  is  very  desirable, 
since  it  removes  any  likelihood  of  a  person 
being  at  the  target  end  in  order  to  turn 
up  the  lights  while  firing  is  on.  It  also 
enables  the  Range  Master  to  turn  off  the 
lights  immediately  each  detail  has  fired 
and  to  turn  them  up  again  when  practice 
recommences — which  of  course  makes 
for  economy. 
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HOLOPHANE     GLASSWARE     IN     THE 
EAST. 

We  notice,  in  a  recent  issue  of  Holo- 
phane  Illumination,  some  account  of  the 
developmeni  of  illuminating  engineering 
in  the  T  In  the  Treaty  Porta 

(if  China,  for  example,  more  up-to-date 
forms  of  illumination  arc  replacing  the 
primitive  illumination  by  a  wick  used  in 
vegetable  oil,  which  still  prevails  in  the 
interior. 

It  appears  thai  this  is  an  excellent 
outlet  for  Holophane  Glassware.  The 
familiar  cabinet,  containing  a  bare  lamp 
(in  one  >!<!'•  and  a  similar  lamp  in  a  Holo- 
phane reflector  on  the  other,  Bhould 
readily  demonstrate  to  'he  merchants 
in  Hong  Kong  and  Shanghai  the  advan- 
of  proper  Bhading  appliai 

At  the  presenl  moment,  when  everyone 
is  talking  of  the  extension  in  ov< 
trade  that  is  likely  t«>  follow  the  paralysis 
of  Continental  industries  owing  to  the 
war.  this  development  in  China  is  not 
without  significance. 

THE    NEW    WOTAN    HELICAL 
TRACTION   LAMP. 

A     recent    development     in    tramcar 

lighting  is  the  new  Wotan  Helical  Traction 

Lam])    introduced    by    Messrs.    Siemens 

Bros.  Dynamo  Works,  Ltd.    This  utilises 

piralised    tungsten    filament    carried 

on  a  spider  in  the  usmd  Siemens  manner. 

I>ut  instead  <>f  the  ftlamenl  being  wound 
up  and  down  there  are  equal  vertical 
and  horizontal  lengths.  Besides  having 
ptional  mechanical  advantages  this 
gives  rise  to  a  considerably  increased 
spherical  candlepower  as  compared  with 
the  ordinary  arrangement. 

Messrs.  Siemens  Bros.  Dynamo  Works, 

Ltd..  also    inform    us    that    they    have 

ved  a  contracl  foi  12  months'  Bupply 

of   Wotan   drawn    wire   tungsten    lamps 

to     the     H.M.     Oll.cc     of     \V„,k>.     and      like 

also   an   order   for   the  supply   of    126,000 

Tantalum  Traction  Lamps  fol  the  London 

( iounty  <  ionncil. 

It     i-    stated     thai     pi.o  tn  ally    all    the 

lamp-  used  on  the  1. 1   I  du  during 

t he  past   two  years  were  of  I 

talum  "'  type. 


EDISWAN    BUSINESS   AS    USUAL. 

The  Ediswan  Company  inform  us  that 
if  they  could  coin  a  phrase  out  of  the 
mottoes  they  have  recently  .-ecu  it  would 
i  e  "  Don't  Worry  \N  < >rk  and  keep  on  at 
it  during  the  alterations  to  the  map  of 
Km-  | 

The  staff  of  employees  in  the  Royal 
Ediswan  Lamp  Manufacturing  Section  is 
being  added  to  daily  and  hill  tune  worked  : 
this  i-  owing  to  increased  orders  for  all 
makes  of  Royal  Ediswan  Lamps. 

The  effect   of  advertising  to  the  t; 

through    the    trade    paper.-,    tin-    tact    that 

Royal  Ediswan  Drawn  Wire  and  Carbon 
Lamps  are  made  in  Greal  Britain  by 
British  labour  with  British  capital  has  had 

a   very  Successful  and  patriotic  efl 

It  is  as  yet  a  case  of  "  counting  chickens 
before  they  are  hatched"  <>r.  in  other 
word-,  "lamps  before  they  are  ma 
hut  the  J/M'riti-di  effect,  including 
British  capital,  is  likely  to  tell  with  the 
Ediswan  Company  in  the  near  future  in 
;i    very   marked   degree.     We   shall    find 

that  the  public  will  he.  and  in  tact  have 
to  he.  tar  more  patriotic  in  their  buying 
and  we  think  that  English-made  and 
English-backed  goods  will  govern  the 
market.  The  Company  have  every  con- 
fidence in  the  present  general  situation 
.md  in  their  ability  to  meet  all  demands 
now  and  iii  the  future,  and  no  effort  will 
lie  .-pared  to  maintain  their  u-ual  service 
to   tin-    trade. 

Tin-  Ediswan  Engineering  Section  j- 
able  to  speak  with  equal  confidence,  not 
only  because  of  the  increased  activity 
caused  by  Admiralty  work,  hut  also   bj 

the     continuation     so     far     of     everyday 

order.-,  and   in   fact    increased  orders  tor 

many  .-peeial   line-. 

Tt  is  worthy  to  note  that  the  linn  an- 
paying  the  wive-  of  the  married  men 
Berving  in  the  Army  half  pay,  and  will 
allow  them  to  take  over  their  old  positions 
l?pon   return. 


According  to  a  circular  subsequently 
issued  by  the  company  on  Augusl  24th 
we  note  that  large  Btocks  of  finished  lamps 
a-  Wi  II  as  raw  material-  are  availabli 
and  tin-  will  i  na l.le  t he  company  to  cope 
with  the  exceptional  demand  for  Royal 
Ediswan  lamps.  It  i>  stated  that  the 
company  is  not  d<  i  ■•  ndenl  on  Continental 
supplies  of  lamp  bulbs,  &C,  and  t  at 
there  are  ample  facilities  for  making  1 
in  the  glaashousi  -  at  the  Ediswan  works. 
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CORRESPONDENCE. 


THE    LIGHTING    INDUSTRY    AND    THE    WAR. 


During  the  past  month  there  have 
been  many  rumours  as  to  the  injurious 
effect  of  the  war  on  the  lighting  industry. 

In  particular,  fears  have  been  expressed 
that  the  supply  of  lamps  and  mantles 
would  not  be  sufficient  to  meet  immediate 
requirements.  In  order  to  ascertain  how 
the  chief  difficulties  at  the  present 
moment  can  best  be  met,  we  have 
addressed  a  letter  to  some  of  the  leading 
manufacturers  of  lamps  and  lighting 
appliances,  asking  them  to  state  their 
views  on  the  situation. 

In  order  to  survey  the  situation  com- 
pletely, an  exhaustive  official  inquiry 
would  naturally  be  needed.  But,  accord- 
ing to  the  letters  so  far  received,  it  would 
appear  that  the  general  impression  is 
reassuring.  Everyone  is  taking  as  his 
motto  "  business  as  usual,"  and  the 
leading  firms  are  already  actively  at 
work  to  make  good  as  far  as  possible 
the  deficiencies  caused  by  the  severance 
of  contact  with  the  Continent. 

ELECTRIC  LAMPS. 

August  28th. 
Dear  Sir, 

In  reply  to  your  favour,  I  wish  to  assure 
you  that  we  do  not  anticipate  a  stoppage 
of  the  supply  of  Osram  or  Robertson 
Lamps  during  the  war  whatever  may  be 
its  duration. 

Both  in  the  Osram  and  Robertson 
factories  we  manufacture  lamps  and  all 
the  component  parts  required  in  the  lamp 
industry,  starting  from  the  raw  material, 
more  particularly,  the  filaments  and 
bidbs. 

It  is  not  likely  that  a  dearth  of  the  raw 
materials  which  we  require  will  occur. 
In  any  case,  we  have  already  sufficient 


stocks  to  last  us  at  least  twelve  months, 
assuming  the  business  to  remain  of  the 
same  dimensions  as  last  year. 

Owing  to  the  encouragement  which  we 
have  given  our  Staff  and  Workpeople  to 
enlist,  we  are  at  the  present  moment 
somewhat  short-handed,  and  this  no 
doubt  will  cause  a  temporary  reduction 
in  our  output,  but  the  ample  stocks  of 
finished  goods  that  we  have  prepared  for 
the  coming  season  will  enable  us  to  over- 
come this  difficulty  without  any  incon- 
venience to  the  trade  or  the  public. 
Yours  faithfully, 

H.  Hirst, 
(Chairman  of  the  General  Electric 
Co.,  Ltd.). 


August  18th. 
Dear  Sir, 

Replying  to  your  enquiry  in  your  letter 
of  the  18th  inst.  as  to  the  effect  of  the 
war  on  the  lighting  industry  and  the 
supply  of  lamps,  we  would  advise  as 
follows  : — 

Mazda  Lamps  and  Carbon  Lamps 
suppbed  by  the  British  Thomson - 
Houston  Company  are  manufactured  at 
Rugby.  The  Mazda  Lamp  Factory  is 
completely  equipped,  and  is  now  pro- 
ducing and  supplying  all  sizes  and  types 
— from  the  Battery  and  Automobile 
lamps  up  to  and  including  the  latest  types 
and  sizes  of  half -watt  lamps. 

All  the  Tungsten  Wire  required  for  the 
Drawn  Wire  filaments  of  Mazda  Lamps 
is,  and  has  been,  produced  at  Rugby. 
The  Company  has  ample  supplies  of  the 
regular  types  of  Mazda  Lamps,  and  a 
materially  augmented  productive  capa- 
city, so  that  they  expect  to  be  able  to 
supply  all  reasonable  demands  for  lamps 
of  the  standard  sizes  and  types  during 
the  coining  season. 

In  particular  regard  to  the  Mazda 
Half -watt  Lamps,  the  Company  has  been 
manufacturing    these     lamps     for    some 
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months  al  Rugby,  and  have  been  Bteadily 
increasing  their  facilities,  bo  that  they 
ar»-  to-day  turning  out  these  lamps  in 
large  commercial  quantities.  Orders  for 
these  lamps  will  be  filled  in  strict  order 
of  rotation,  and  customers  will  greatly 
assisl  to  ensure  the  supply  of  what  is 
required  by  placing  advance  orders  for 
these  half-watt  lamps  to  cover  their 
needs. 

yours  very  truly, 

'  F.    W.    Win..  ..x 
General   Manager,    Lamp  and   Wiring 
Supplies    Dept.,    British    Thomson- 
Houston  '  o..  Ltd.). 


August  i'1-t. 
I  »r  \i<   Sik, 

In  reply  to  your  favour  of  the  18th 
inst.,  it  is,  as  yet,  too  early  to  make  any 
definite  reply  to  the  various  questions 
you  put  before  us. 

At  the  present  moment  we  have  very 

BUfficienl  Slocks,  not  only  of  the  ordinary 

Lamps  used  for  Domestic  Lighting,  but 
also  of  the  IliLrli  Candle  Power  Sizes, 
including  Half  Watt   Lamps. 

W.-  certainly  do  not  yet  anticipate 
being  in  any  difficulties  over  the  Supply 

Of        Law       Material.      &C.,      although      the 

Demand  for  our  Lamps  at  the  present 
t  ime  is  phenomenally  high. 

\-  you  are  doubtless  aware,  for  a  very 
long  time  pa-t.  we  have  been  making  the 

besl    part    of   our   total    Lamp   Supplies    in 

these  Works. 

Yours    faithfully. 

I-;.  ( '.  Lai  ohtok 
(Siemens  Bros.  Dynamo  Works,  Ltd.). 

August  Huh. 

I  »i   \u   SlB, 

I  am  obliged  to  you  for  your  letter  of 
yesterda}  -  date,  and  I  need  not  assure 
you  that  I  would  only  he  too  glad  to 
supply  you  with  the  information  you 
require  it  I  were  in  the  fortunate  position 
ti>  survey  the  present  condition  of  affairs 

BO    dearly    a-     to    enable    mi'    to    give    a 

reliable  opinion. 

\o     dOtlbt      you      an-     aware      that      the 

present  crisis  has  largely  interfered  with 

eon uiie ree  and  industry  and  it  will  require 

some  time  before  all  those  engaged  in 
responsible  work  will  he  able  to  decide 
upon  a  course  which  will  he  most  con- 
ducive t"  t  heir  relat  i\ e  business) 

My  firm  i-  busily  engaged  in  making 
every  possible  effort  for  the  purpose  "t 
keeping  our  works   a-    fully  employed  as 

I ,, .  —  1 1  >  I  •,  and  all  that    i-  in  our  own   power 

for  this  purpose  will  and  must  he  done 
Tin-  question  of  foreign  supplies  tor 
British   industries   i-   one   that    seriously 


hampers  the  smooth  working  of  the- 
industrial  enterprises,  hut  I  have  no 
doubt  that  the  ingenuity  and  commercial 
talents  of  British  industries  will  speedily 
find  a  way  to  overcome  tin-  existing 
difficult  ies. 

I    fully   agree   with    the   view   that    it 
would    In-    most     desirable    to    arrange 

matters  in  the  future  in  such  a  way  that 
the  manufacturers  in  this  country  should 
never  he  entirely  or  partially  dependent 
on  foreign  countries  for  supplies,  and  I 
think  that  the  present  conditions  will  be 

the  means  of  making  everybody  take  st.  pa 
that    in   future   dislocation   of   business   on 

account  of  shortage  of  foreign  supplies 
will  he  obviated. 

In  conclusion,  let  me  once  more  I  xpr>  38 
my  regrets  that   my  report  to  you  does 

not  contain  any  definite  suggestions,  hut 
you  will  easily  understand  that  after  the 

sudden  appearance  of  such  a  calamity  one 
has  hardly  had  sufficient  time  to  go  into 
matters  as  seriously  and  thoroughly  as  to 
form  a  decided  opinion  as  to  what  to  <|<> 
for  the  besl  in  t  he  future. 
I    .in. 

Yours.  Bee., 
( '.  I; i  tss 
(Brimsdown   Lamp  Works,  Ltd.). 


August  24th,  Liu. 
DEAB   Si k. 

The  public  I  think  may  he  reassured  on 
the  question  of  supplies  of   incandescent 

electric    lamps   during   the  continuance   of 
the  War. 

Manufacturers  in  this  country  I  L.  lieve 
hold  very  large  Btocks  of  lamps,  and  the 
producing  facilities  are  such  a-  to  enable 
them  not  only  to  Bupply  tip-  general 
public,   hut    to  execute  large  emergency 

order-  for  t  he  (  io\  eminent .  and  in  add  it  ion 

to  otter  considerable  quantities  ol  lamps 

for  export . 

Tin-  half-watt  type  of  lamp  may  be 
in  a  different  position,  a-  the  larger 
plants  for  production  of  this  kind  oi 
lamp  were  in  operation  in  Germany 
in  advance  of  this  country,  and  it  is 
possible  that  a  temporary  shortage  may 

occur,     hut     it      i>     difficult     to     sic     that 

any  serious  inconvenience  will  in-  caused 

in  this  direct  ion  as  there  are  large  supplies 
ol  high  candle-power  tungsten  lamp-  o| 
ordinary  \  ariety  a>  ailable. 

Naturally,  the  manufacturing  facilities 
in   this   countn    depend   upon   the   con- 
tinued   and    adequate    supplies    of 
materials.      In      this      matter      you      will 
probably  find  tint  manufacturers  are  in  a 

good  position,  and  it   is  certainly  the  i 

that  the  oldest  incandescent  lamp  manu- 
facturing   concern    in    this    country    (the 
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Edison  &  Swan  Company)  have  always 
been  in  the  position  of  being  able  to 
manufacture  everything  in  connection 
with  incandescent  electric  lamps  entirely 
from  the  raw  materials  in  one  self- 
contained  factory. 

All  the  raw  materials  necessary  for  the 
manufacture  of  incandescent  lamps  are 
obtainable  within  the  Empire. 

Yours  faithfully, 

E.    GrlMTNGHAM. 

(Director  of  The  Edison  &  Swan 
United  Electric  Light  Company 
Limited.) 


GAS    LAMPS    AND     MANTLES. 

August  21st. 
Dear  Sir, 

With  reference  to  your  inquiry  regard- 
ing the  effect  of  the  present  Mar,  I  may 
say  that  I  have  received  and  filled  up  a 
form  from  the  Board  of  Trade  bearing  on 
this  point,  and  I  pointed  out  then  the 
difficulty  of  saying  anything  very  definite 
as  yet.  No  one  can  foresee  what  the  con- 
ditions in  a  few  months  time  may  be, 
although  most  of  us  believe  that  eventu- 
ally British  industries  will  resume  their 
normal  course  and  even  be  more  pros- 
perous than  before  the  war. 

Meantime  we  are  faced  by  a  shortage  of 
many  materials.  The  probability  of  a 
shortage  in  mantles  has  received  much 
comment.  It  may  interest  your  readers 
to  know  that  during  the  last  week  we 
have  received  large  consignments  of 
mantles  from  our  works  in  Belgium, 
actually  at  work  less  than  50  miles  from 
the  seat  of  war.  There  is  also  the  diffi- 
culty of  getting  glass  and  porcelain,  and 
many  other  things  hitherto  supplied  by 
Germany.  We  have  already  given  orders 
for  thousands  of  china  parts  for  burners 
to  be  made  in  this  country.  They  will 
cost  more  than  the  corresponding  German 
or  Austrian  goods,  but  they  can  be  made 
in  this  country  and  will  enable  us  to  carry 
on. 

There  are  of  course  countless  other 
sources  of  dislocation,  for  example,  the 
fact  of  the  Government  taking  control  of 
the  supply  of  spelter  and  lead.  But 
before  long  additional  supplies  should  be 
a  ailable  and  the  price  of  metals  should 
return  to  a  more  normal  figure,  and  the 
Government  can  help  by  securing  con- 
tinuity of  supply. 

To  put  the  matter  shortly,  I  believe 
that  although  the  experience  of  the  next 
few  months  will  doubtless  be  trying  the 


ultimate  results  will  be  good.  The 
present  is  a  time  of  activity  and  adapta- 
tion to  the  new  conditions,  not  of  stagna- 
tion. The  immediate  effect  will  be  that 
many  things  previously  made  in  Germany 
will  now  be  manufactured  in  this  country, 
and  in  time  to  come  we  should  be  in  a 
position  to  supply  many  necessities  for 
which  we  are  at  present  dependent  on 
foreign  countries. 

Believe  me, 

Yours,  &c, 

J.  Bridger, 

Managing  Director,  the  New  Inverted 
Incandescent  Gas  Lamp  Co.,  Ltd. 


August  30th,  1914. 
Dear  Sir, 

In  answer  to  your  letter  I  may  say  that 
the  present  situation  is  naturally  causing 
inconvenience  to  us,  as  to  all  firms 
in  the  lighting  industry,  but  that  we  have 
every  intention  of  carrying  on  business 
as  usual  and  have  ample  stocks  of  most 
materials  for  some  time  to  come.  For 
example,  we  hold  stocks  of  mantles  that 
should  suffice  to  meet  our  normal  demand 
for  six  months,  and  although  high 
pressure  mantles  require  more  thoria 
than  those  intended  for  use  with  low 
pressure  we  do  not  anticipate  any  serious 
difficulty  in  providing  what  may  be 
required. 

We  are  also  proceeding  with  the  manu- 
facture of  our  lamps  as  usual,  and  as  these 
lamps  are  now  being  made  entirely  in  this 
country  there  is  no  reason  to  fear  inter- 
ruption of  the  supply. 

As  regards  glassware,  we  are  pre- 
pared to  supply  all  required  for  high 
pressure  lamps,"  and,  as  is  well  known, 
the  cups  used  on  our  silica  lamps  are  of 
British  manufacture. 

We  quite  agree  as  to  the  desirability 
of  arranging  matters  so  that  this  country 
should  never  be  entirely  dependent  on 
abroad  for  supplies,  and  for  some  time 
we  have  been  aiming  at  putting  our 
business  on  such  a  footing.  The  present 
opportunity  should  be  taken  advantage  of 
to  foster  this  tendency,  and  we  have 
little  doubt  that  in  the  future  the  effects 
of  the  present  situation  will  not  only 
cease  to  be  injurious  but  will  even  be 
beneficial  in  enabling  us  to  do  business 
on  a  bigger  scale  than  before. 
I  am,  Yours,   &c, 

G.  Keith. 

(Messrs.  Jas.  Keith  &    Blackman 
&  Co.,  Ltd.) 
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In  connection  with  Mr.  Brid^-i's  letter 
the  following  summary  of  the  situation, 
as  outlined  in  the  gas  journals,  may  be 

of  interest  : — 

THE  SUPPLY  OF   MANTLES  IN  GREAT 
BRITAIN. 

Daring  the  lasl  month  the  question 
of  the  Bupply  of  mantles  has  given 
natural  concern  to  the  gas  industry. 
It  was  only  alter  war  broke  out,  and 
contact  with  the  Continent  was  abruptly 
severed,  thai  the  position  was  realised. 
The  facts  were  summarised  by  Dr. 
Carpenter  in  his  address  al  the  annual 
meeting  of  t  1  *.  -  South  Metropolitan 
Company  on  Augusl  12th.  He  planted 
out  thai  75  per  cent,  of  the  mantle-  used 
in  this  country  had  been  coming  from 
Germany.  When  one  considers  thai  of 
the  remaining  25  per  cent,  .a'  mantles 
a  considerable  proportion  probably  comes 
from  other  Continental  countries  (even 
during  the  lasl  mouth  supplies  have  been 
received  from  Belgium),  and  when  one 
considers  further  thai  even  the  few 
companies  in  this  country  that  make 
mantles  derive  their  chemical  materials 
mainly  from  abroad,  one  can  appreciate 
the  seriousness  <>f  the  situation. 

Fortunately  Dr.  Carpenter,  besides 
emphasising  the  seriousness  of  the 
position,  was  able  to  make  the  interesting 
announcemenl  thai  the  South  Metro- 
politan <;,!-,  Company  has  available 
.i  considerable  store  of  thorium  nitrate, 
the  chief  ingredient  in  modern  mantles. 
\  i  time  when,  it  is  known,  the  stocks  of 
makers  in  this  country  are  of  necessity 
low,  tin-  reassuring  announcemenl  has 
been  widely  quoted. 

The  Journal  of  Oasligfuing  recalls 
the  action  of  sir  George  Livesey,  who 
in  August,  1005,  referred  to  the  purchase 
by  the  company  of  e  monazite  deposil 
in  North  Carolina.  At  the  time  the 
importance    of     the     Btep     was     hardly 

sufficiently     undersl I.     Now     all     can 

appreciate  the  foresighl  of  Sir  George 
and  the  South  Metropolitan  Gas  Company, 
who  i'ii  yean  ago  sav<  the  weakness  of 
relying  on  supplies  of  thorium  nitrate 
dravi  ii  em  miy  from  abroad. 

Summarising  the  position  the  Journal 

jhting    remarks  :     "  Tin-    lint ish 

[ndustrj  must  nol  be  caught  napping 

again  :    nor  must    it    allow    itself   t<>   help 

t<>  perpetuate  the  old  charge  of  lack  of 

enterprise  and  encouragement  in  support 

of      British      manufactures.       <>n      this 

tsion    n    i-    protected    from    danger. 

l'.\    whom    and    by    what  ?     Tin-   South 

Metropolitan    Gas    I  ompany    and    their 

enterprise  ■  det 


We  have  recently  had  the  opportunity 
of  ascertaining  the  views  On  the  situation 
of  a  firm  elosely  associated  with  the  mantle 
industry.  It  was  pointed  out  that  al- 
though the  supply  would  probably  last  for 

BOme  months,  and  there  was  no  immediate 

cause  for  anxiety  on  the  part  of  the  public, 
yet     the     permanent      manufacture     of 
mantles    in    any    quantities    in    England 
presented  considerable  difficulties.    I 
nun  nitrate  i-  one  of  the  chief  materials 

required,  and  it  is  something  to  the  g 1 

that  we  have  at  present  a  fan  store  avail- 
able. Nevertheless  there  are  very  few 
people  in  England  who  can  apply  thi- 
product  to  the  manufacture  of  mantlet 
a  large  scale.  It  has  been  suggested  that 
the  Government  might  secure  a  supply  of 
monazite  sand  from  Travancore,  but 
quest  ion  is  raised  w  hether  chemical  works 
in  this  country  have  al  present  the  facili- 
ties for  extracting  thoris  in  bulk  from 
this  material.  Nor  should  it  be  over- 
looked that  there  are  other  chemicals 
required  for  mantle  manufacture  besides 
thorium  nitrate,  and  that  there  are  other 
sections  of  the  mantle  industry,  the  pre- 
paration of  Kan  lie  for  example,  w  Inch  are 
almost     entirely    in    foreign    hands.       Evi- 

< It-iit  1  \  besides  the  difficulty  of  obtaining 
materials  we  have  still  to  grapple  with  the 
problems    involved    in    their    successful 

utilisation. 


THE   ACETYLENE    INDUSTRY. 
August  21st. 

DXAB    Sik. 

In  reply  to  your  inquiry  as  to  how  the 
war  is  affecting  the  acetylene  industry, 
r  should  like  to  say  that  on  the  whole 
business  is  not  so  much  affected  as  might 

be  expected.     There  seems  less  likelihood 

Of  serious  dislocation  than  what  1  under- 
stand is  likely  to  occur  in  the  gSS  and  elec- 
trical trade.-,  chiefly  because  we  are  not 
SO  dependent  on  BUppliea  from  the  Con- 
tinent. A  small  quantity  of  carbide  is 
manufactured  in  England.  This  .if  course 
i-  not  sufficient  t"  supply  the  demand,  but 

it     should    at     lea-t     be    of    assistant  e    and 

would  he  capable  "t  extension  in  times 
of   -.\ .ii'   need.     '  ■  :i,'> 

been   received  from   Norway  and    Sweden 

which  are  sufficient  to  meet  present 
needs,  and  doubtless  tin-  source  of  supply 
will  be  kept  open.  The  first  conseqi  • 
of  the  war  was  a  tendency  to  "  hoard  "  car- 
bide, and  the  price  rose  temporarily  to 
cwt.  Tin-  had  the  effect  of .  becking 
the   hoarding,   and   the   present    price   N 

about    15s.  per  cut.,  which  i>  only  slightly 

above  the  ordinary  figure. 

(Contimn  <l  on  paa\  P>6.) 
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NATIONAL    RELIEF    FUND. 

[At  the  present  time  many  readers  of  "The  Illuminating  Engineer" 
are  doubtless  experiencing  the  dislocation  of  trade  caused  by  the 
war  and  appreciate  only  too  well  the  distress  that  may  result.  We 
all  hope  and  believe  that  the  trouble  is  only  temporary  and  that 
eventually  our  industries  will  be  more  prosperous  than  ever.  Mean- 
time it  is  our  duty  to  "  hope  for  the  best  but  prepare  for  the  worst," 
and  especially  to  see  that  the  relatives  of  those  who  have  gone  to  the 
front  do  not  suffer. 

Everyone  can  help  a  little  and  the  readiest  way  of  doing  so  is  to 
subscribe  to  the  National  Relief  Fund,  making  use  of  the  coupon 
reproduced   below. — Ed.] 

/    enclose    £  s.  d.    toward    the    Prince    of    Wales' 

NATIONAL    RELIEF    FUND. 

Name 

Address 


This    coupon    should    be    filled    in,    and    the    envelope,    which    need    not    be    stamped, 
addressed   to    H.R.H.   The   Prince    of  Wales,  Buckingham   Palace,   London. 


IRational  IRelief  fmb. 


Treasurer:    H.R.H.    THE    PRINXE    OF    WALES. 


(  C.  Arthur  Pearson.  York  House, 

-,  Hedley  F.  Le  Bas.  .,„„„     „„  St.  James's  Palace.  SAY. 

i  Sir  Frederick  Poxsoxby,  K.C.V.O.,  C.B. 

To  The  Editor, 

Dear  Sir, — We  regret  to  say  that  the  Subscription 
Sub-Committee  of  the  National  Relief  Fund  has  heard  of 
a  good  many  cases  in  which  use  has  been  made  of  its 
name,  or  of  the  names  of  those  connected  with  it,  with 
the  object  of  securing  support  for  appeals  which  are 
quite  unauthorised. 

We  hope  you  will  be  so  good  as  to  permit  the  appear- 
ance of  this  letter,  the  object  of  which  is  to  inform 
your  readers  that  they  may  be  assured  that  any  extrav- 
agant or  grotesque  appeals  emanate  from  persons  who 
have  neither  the  authorisation  nor  the  support  of  this 
Committee.  Yours  faithfully, 

C.  ARTHUR  PEARSON. 
HEDLEY  P.  LE  BAS. 
FREDERICK  PONSONBY. 

Joint  Secretaries, 
August  24th,  1914.  Subscription  Sub  - Commi 1 1 ee, 

National  Relief  Fund. 
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On  the  other  hand,  we  should  he  pre- 
pared for  a  temporary  increase  in  the 
amount  of  carbide  used.  The  Admiralty 
for  example  are  a1  present  demanding 
exceptional  supplies  for  oxyacetylene 
welding  and  rutting  work,  and  no  doubt 
flare  lights  and  search  lights  will  be  also 
required  in  unusual  quantities  for  military 
purposes.  Moreover,  it  is  possible,  in  the 
event  of  the  supply  of  mantles  falling 
short,  that  there  will  be  a  call  for  emer- 
gency lighting  by  acetylene.  Fortunately, 
while  it  i-  true  that  much  foreign-made 
apparatus  is  Bold  in  this  country,  there 
are  in  existence  many  linns  who  make 
their  own  generators,  lamps,  oxyacetylene 
welding  outfits,  &e.  ;  in  view  of  the 
obvious  industrial  value  of  such  pro. 

cetylene  welding  this  is  an  important 
point,  and  H  would  also  seem  desirable 
to  ensure  that  supplies  of  oxygen  and 
carbide  would  always  be  forthcoming, 
whatever  the  complications  abroad. 

\  regards  other  branch.--  of  the  acety- 
lene industry,  for  example,  country  house 
lighting,  there  i-  naturally  some  fal line-off 
in  business  al  the  present  moment  ;  but 
fortunately  this  is  neutralised  to  some 
extent  by  the  exceptional  demand  in 
other  directions.  Naturally,  our  company 
i-  making  provision  for  those  who  have 
gone  to  the  front  ;  besides  those  who  have 
been  called  to  the  army  there  are  Borne 
who  have  been  requisitioned  as  welding 
operators,  bo  thai  the  acetylene  industry 
may  claim  to  be  playing  a  not  inconsider- 
able pari  in  this  war. 
Believe  me, 

Voi ii-.  &c, 

( '.    lloniii.K. 

Managing   Director. 

(Thom  and  Boddle  Acetylene  <  !o.,  Ltd.) 


Dbab  Sut.  Aug.  24th,   191  1. 

Tii  reply  to  your  letter  /•«  carbide,  the 
greater  part  of  the  carbide  used  in  this 
country  come,  from  Norway  and  Italy. 
and  b  pari  comes  from  the  British  Factory 
at    Thornhill.     At     the    time    war    was 

declared  there  was  gj  normal  amount  of 
carbide  in  this  country,  but  he.au-e  of 
the     tear    that     ships     would     not     be    able 

to    gel     through    from    the    Continent, 

lucre  ha  lit  -  limited  supplies  to  the  <  Io\  em- 
inent   contra,  t -    and    urgent    ord< 

Within   the   la-t    few  day-  cargoes   ha\e 

arrived,  and  there  is  everj  reason  t.> 
believe  thai  there  will  be  plenty  of 
carbide,  but  the  price  will  be  higher  owing 
to  the  rise  in  freights  and  the  very  heavy 
insurance. 

I    am. 

yours  faithfully, 

r m i-i :i: i  \ i.  Light,  l/n>. 


(We    have    made    inquiries   of   several 
other-    associated     with    the    acetylene 
industry    and     the    general    impression 
seems  to  bear  out  the   views  expn 
in  the  letters  given  above. 

It  is  possible,  however,  thai  some 
of  the  specialities,  such  as  the  incandescent 

projection    lamps    using    small    discs    of 
ceria,  may  be  affected  to  some  extent. 

We  may  add  that  we  have  since 
received  a  letter  from  Mr.  T.  K.  Allen 
(President  of  the  Acetylene  Association), 
who  states  that  he  has  heen  assured  that. 
at  the  present  moment  at  anv  late. 
there  is  no  anxiety  as  to  failure  ol  BUpply 
of  carbide. — Ed.) 


PETROL-AIR  GAS  LIGHTING. 

The  Secretary, 

The  Qluminating  Engineering  Soc. 
28th  Aug.,   1814. 

Dbab  Bib, 

In  reply  to  your  inquiry  regarding  the 
.ffect  of  the  War  on  Petrol-Air  Gas 
Lighting,  we  are.  so  far.  hopeful  that  the 
Industry  will  be  able  tO  maintain  its 
position.  The  maintenance  of  the  mantle 
Bupply  is  of  course  essential  to  in  in 
common  with  the  reel  of  the  Gas  Industry. 
\V.  suggesl  that  in  this  respect  the  Board 
of  Trade  mighl  be  able  to  assisl  not  only 
in  Becuring  supplies  of  the  Thorium  and 
other  natural  product.-  necessary  to  the 
manufacture  of  mantle.-,  but  also  in 
making  it  impossible  for  any  attempt  at 
corru  ring  I hese  products  I o  fail. 

So  far  as  the  -upply  of  the  petrol  we 
u-e  i-  concerned  we  have  had  n<>  difficulty 
and  then  has  been  no  increase  m  price. 

We  hope  thai  private  as  well  a-  public 
schemes  for  building,  etc.  which  were 
projected  for  the  autumn  will  be  carried 
through  as  far  as  circumstances  permit 
as  tlii-  will  do  untold  good  in  steadying 
those  numerous  forms  of  industry  such 
as  lighting,  hoi  water,  and  similar  work — 
which  depend  on  such  Bchemes. 

We  are  glad  to  atate  thai  bo  far  we  have 

not  had  a  -uiirle  conl racl  cancelled. 

We  remain.  Sir. 

Yours  faithfully, 

'I'm:  I '.  u  n  rv   Light,  Ltd., 

( '.    I*.    I '.i.  \T<  iii.kv 
(Managing   Director). 
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ILLUMINATING  GLASSWARE. 

Aug.  29th. 
Dear  Sir. 

You  ask  in  your  letter  of  the  28th 
whether  the  War  will  have  any  effect 
upon  the  manufacture  of  Holopliane 
Glassware  and  in  answer  we  would  say 
that  fortunately  it  has  been  the  policy  of 
this  Company  to  have  its  products  manu- 
factured in  this  country  and  with  this  in 
view  a  very  considerable  amount  of 
money  has  this  year  been  spent  in  the 
production  of  the  necessary  moulds.  In 
addition  we  carry  large  stocks  both  at 
our  stores  and  at  our  works  so  that  we 
can  hardly  conceive  that  circumstances 
will  arise  of  such  a  nature  as  to  prevent 
us  dealing  with  our  orders  as  promptly 
as  usual.  In  saying  this,  it  should,  of 
course,  be  remembered  that  the  best  glass 
depends  very  materially  upon  its  supplies 
of  sand  (and  oil)  which  may  be  curtailed 
and  there  is  just  the  possibility  of  diffi- 
culties in  both  these  directions. 

We  feel  some  little  satisfaction  that 
even  in  a  small  portion  of  the  lighting 
business  such  as  ours  is,  that  we  shall  be 
able  to  meet  the  demands  of  those  of  our 
customers  who  have  appreciated  the 
pioneer  work  done  by  us  in  connection 
with  scientific  illumination  generally. 

We  certainly  agree  that  it  is  desirable 
to  manufacture  as  much  as  possible, 
independently  of  foreign  sources  ;  but 
how  far  this  is  possible,  bearing  in  mind 
the  amount  of  raw,  and  partly  manufac- 
tured material  which  comes  from  other 
countries,   is  somewhat  difficult  to  esti- 


mate. Experience  would  tend  to  show 
that  in  a  country  situated  as  ours  is,  it 
is  difficult,  if  not  impossible,  to  be  indepen- 
dent of  the  supplies  from  others  and  this 
is  likely  to  be  illustrated  in  the  electrical 
industry  within  the  next  few  months. 

It  is  desirable  to  the  highest  degree 
that  earnest  efforts  should  be  made  to 
take  advantage  of  the  situation  both  for 
the  home  and  export  trade,  but  this  is 
not  going  to  be  done  by  continuing  the 
methods  which  have  been  prevalent  in  the 
past.  The  German  manufacturer  owes 
his  rapid  advance  in  the  export  field 
among  other  reasons,  to  : — 

1.  The  fact  that  he  pursues  by  means 
of  direct  representation  every  avenue  of 
trade  available  to  him  in  foreign  countries. 

2.  He  is  more  approachable  in  the  sense 
that  he  is  willing  to  make  materials  to 
suit  a  given  market. 

3.  His  terms  of  payment  are  much 
more  elastic  than  are  common  to  us. 

4.  His  literature  is  framed  to  suit  the 
language  and  custom  of  the  particular 
country  whose  trade  he  is  attacking. 

5.  His  prices,  as  a  rule,  are  consider- 
ably lower. 

If  we  are  to  reap  any  permanent  advan- 
tage, some,  if  not  all,  of  these  methods, 
must  necessarily  be  adopted,  and  we  are 
not  likely  to  make  progress  if  we  take 
advantage  of  the  present  situation  to 
increase  prices  and  to  make  conditions 
of  payment  abnormal.  Examples  of  such 
are  deserving  of  special  attention.  An 
illustration  of  such  methods  occurred  the 
other  day  to  a  prominent  firm  of  shippers, 
whose  orders  most  people  would  welcome 
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under  any  conditions,  but  the  execution 
of  an  order  placed  before  the  War  was 
refused  by  a  certain  manufacturer  unless 
the  cash  was  paid  before  delivery.  The 
order  had  to  be  placed  in  this  particular 
instance,  but  when  the  foreign  trade 
revives,  as  it  may  do  in  the  next  three 
years,  the  recollection  of  Bucfa  an  incident 
may  act  in  a  manner  detrimental  to  this 
country. 

The  patriotism  needed  from  a  business 
point  of  view  is  that  which  makes  an 
earnest  but  quiet  study  of  the  situation 
and  makes  equally  earnest  efforts  to 
obtain  orders  for  this  country,  based  OH 
the  supposition    that    tin-    man    who    pays 

generally  has  something  to  say  in  the 
selection  of  his  goods,  ami  a-  to  the 
mamar  in  which  they  ar.-  offered  to  him. 
One  notices  that  the  motto  '"  Business 
a-  Usual  "  is  used  extensively  just  now, 

and  it'  the  situation  ifl  to  be  turned  to  our 

advantage    it    would    appear    that    this 

motto  is  opposed  in  one  sense,  to  what 
is  really  required.  In  other  words, 
instead  of  doing  business  on  our  usual 
lines  we  need  to  do  it  on  lines  more 
adapted  to  t lie  need  of  the  time. 
Yours  faithfully, 

H.  II.  Thompson 

I  Holophane     Limited). 


I)i  \u   Si.:,  .1-/.    :!1>/.    1914. 

In  the  interest  of  my  colleagues  and 
those  who  serve  with  me  on  Hoards, 
Councils,  and  Committees,  it  has  been 
BUggested    th.it     I     should    make    it    clear 

that     although    my    grandfather   was   a 

Russian,  my  father  was  naturalised  an 
Englishman  in  bs">i».  while  I  was  not  only 

born    in     London,    but     also    educated    at 

King's  College  School.  University  College 
and  the  Cambridge  University.  My 
whole  business  career  has  been  in  Great 
Britain  with  the  except  ion  of  short  periods 


with  British  Colonies  and  Italy.  The 
Big  Blue  Book  L'ivcs  these  and  other 
detail-  iii  its  biographical  Bection,  to  which 
I  may  add.  quite  a  number  of  my  relations 
are  serving  with  Hi-  Majesty's  colours 
both  with  and  without  commissions. 

I  should  in >t  have  troubled  you  with  the 
above  had  not  organised  trade  competitors 
endeavoured  to  harm  the  interests  of  the 
organisations  with  which  I  am  connect*  d, 
and  I  wish  therefore  to  Btate  that  every 

employee    of   tile    I'llioll    Elect  He    In..    Ltd.. 

during  tin-  fourteen  year-  of  its  i  xistence, 

ha-  been  and  i-  a  I  !rit  i-h-1  mi'ii  subject 
(with  the  exception  of  a  hutch  steno- 
grapher whose  appointment  was  due  to 
her  competency  in  Bngliah  orthography 
and  stenography,  and  three  young  men, 
two  ni'  whom  stayed  tinder  >ix  month-, 
the  third,  who  stayed  longer,  left  lo 
years  ago),  and  the  -aim-  applies  to  the 
majority   of  the    Board   of    Director-. 

Deeply  as  we  all  feel  tin-  -uffei. 
imposed  on  our  land  and  it-  l  ■ 
defenders,  by  this  insane  outbreak  of 
German  militancy,  I  am  but*  no  English- 
maii  desires  to  take  any  unfair  advantage 
due  t<>  the  trade  disturbance,  and  I  for 
one  would  in-  very  Borry  to  impose  any 
hardships  on  any  honest  Austrian  or 
German  resident  here,  who  had  hitherto 

lived  amongst  us  a  friend  and  COnSCil  n- 
tiou-lv  carried  out    his  duties. 

T  see  very  many  names  of  <  ierman  origin 
amongst  the  officers  and  pasl  presidents 
of  the  Institution  of  Electrical  Engine* 
wen-  they  placed  there  for  other  than 
their  good  work  for  British  Electrical 
Engineering  ': 

Finally,  many  Britishers  may.  like 
myself,  have  to  thank  business  acquaint- 
ances in  Germany  or  Austria  for  their 
present  can-  of  loved  one-:  should  we 
show  ourselves  less  noble  J 

yours    faithfully. 

.1  i  -  m  -    Eck. 


BRITISH    SCIENCE    GUILD. 

Em. II  i  ii    Asm    \i.    Li  POBT. 

The  Eighth  Report  of  the  Annual  Meet- 
ing  Of    the    British    Science    (iuild    refer-    tO 

Beveral  matters  <>f  immediate  interest 
jii-t    now.     There    is,   for  example,    the 

addn--     mi      "  Science     and      the     State 

The  Encouragement  of  Discovery,"  by 
Major  Sir  Ronald  Lo--.  who  points  out 
the  ludicrously  small  amount  of  money 
spent   in  the  encouragement   of  research 

in  this  country.      At    the  present   moment 

when  there  is  so  much  talk  of  capturing 
foreign  trade,  the  authorities  would  do 


well  to  realise  tin-  years  of  patient  effort 
and  organisation  which  have  enabled 
Continental  nation-  to  outstrip  as  in  bo 

many  fields. 

Sir  William  Patrick  Byrne,  Bpeaking  at 

the  Annual  Dinner,  referred  to  "the 
Btriking    and    discreditable    fact    that    the 

Government  of  this  country  habitually 
uses  tin-  services  of  scientific  men.  even 
the  most  eminent,  without  remunerating 

them."      Tie-   ,au-  rman    I'le. 

lie    deep.        Hut     one     of      the    mo-t     potent 

of      them      has      undoubtedly      been      the 

respect  in  which  Bcience  is  held  through- 
out the  length  and  breadth  of  the  coui 

I,ct    US   take  the   lesson   to  heart. 
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EDITORIAL. 

War  and  the  Men  of  Science. 

The  influence  of  the  war  on  British  industries  is  being  much  discussed 
in  the  technical  and  daily  press.  We  are  glad  to  see  that  the  leading- 
technical  journals  are  taking  a  dispassionate  and  reasonable  view  of  the 
situation. 

It  is  inevitable  that  feelings  of  anger  should  be  kindled  in  war  time. 
But  however  much  we  may  detest  the  insane  military  ambitions  which  have 
led  to  the  calamity  of  a  European  war,  we  must  not  allow  these  feelings  to 
confuse  our  judgment  on  scientific  and  industrial  matters.  In  our  last 
number  we  pointed  out  that  much  careful  thought,  enterprise  and  organisa- 
tion will  be  needed  to  take  advantage  of  the  present  situation.  Mere 
animosity  will  not  capture  foreign  trade.  It  would  be  foolish  to  underrate 
the  skill  and  industry  that  has  been  devoted  to  the  building  up  of  German 
trade,  and  unjust  to  deny  the  benefit  to  the  world  of  many  foreign  inventions. 
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All  this  is  happily  expr<  ssed  in  a  recent  editorial  in  the  Electrical 
Review : — 

"  It  will  be  a  matter  for  everlasting  regret  if  we  are  going  to  be  satisfied 
with  airy  utterances  from  men  who  are  overwhelmed  by  the  sight  of  figures 
in  millions,  and  whose  only  qualification  to  write  on  things  in  general  lies 
in  their  lack  of  specialised  knowledge.  We  venture  also  to  suggest  that  it 
will  be  to  our  discredit  if  we  thoughtlessly  imagine  that  we  are  going  to 
succeed  in  capturing  German  trade  by  giving  vent  to  feelings  of  anger  and 
malice.  The  electrical  and  engineering  manufacturer  or  trader  will  be 
able  to  deal  more  effectively  with  the  position  by  freeing  himself  both  from 
the  excessive  optimism  of  the  uninitiated  and  from  the  erratic  p  tlicies  of 
men  in  haste  and  anger." 

These  words  will,  we  think,  appeal  to  all  business  men  in  this  country 
and  particularly  to  those  engaged  in  industries  of  a  scientific  nature.  We 
have  now  to  talk  less  and  do  more.  We  are  glad  to  find  that  the  leading 
firms  in  the  lighting  industry  are  showing  enterprise  and  adaptability 
in  meeting  the  new  conditions,  and  we  hope  that  the  ultimate  eff«  t  will  be 
to  stimulate  not  only  British  manufacture  but  British  invention  as  well.  It 
is  common  knowledge  that  most  of  the  recent  advances  in  lamps  and  lighting 
have  been  made  abroad.  Let  us  hope  that  in  the  future  we  shall  see  main 
forms  of  tamps  not  only  made  but  invented  in  this  country — and  the 
inventor-  properly  encouraged  ? 

.Men  oi  science,  by  whom  the  sadder  aspects  of  the  cleavage  oi  inter- 
national relations  caused  by  the  war  are  more  fully  appreciated  than  by  the 
man  in  the  street,  ought  now  to  make  their  voices  heard.  The  pen.  if 
thrust  into  the  background  by  the  sword  at  the  present  moment,  is  a 
valuable  weapon  of  which  our  adversaries  have  nol  neglected  to  make 
mil  use.  Their  leading  scientists,  divines,  and  men  oi  letters  have  been 
busy  pleading  the  i  ause  of  their  country.  Would  it  not  be  well  for  some  of 
our  most  distinguished  s<  ientists,  men  whose  names  arc  known  and  honour*  d 
throughout  the  world,  to  take  up  the  pen  and  express  the  ideals  for  which 
this  country  is  fighting  ?  In  the  midst  oi  the  turmoil  ol  passion  and  prejudi 
which  is  apt  to  obscure  the  real  issues  at  stab  and  to  i  lull  the  sympathy  s 
••I  neutral  nations,  sober  weighty  statements  from  men  whom  the  world 
respects  would  be  of  incalculable  value,  and  suitable  arrangements  should 
1,1  mad-  to  give  them  wide  publicity,  both  among  our  adversaries  and  in 
neutral  <  ountrii 

It  must  always  be  remembered  that  any  unworthy  display  ol  bitten 
auy  departure  from  the  high  and  dignified  attitude  taken  up  by  our  states- 
men—will  not  only  endanger  the  g 1  opinion  of  our  friends  but  will  as 

the  cause  of  our  ach  We  should  like  to  so  the  same  spirit  observed 

in  business  relation-,,  parti*  ularly  in  the  case  of  those  firms  winch,  though  of 
foreign  origin,  established  themselves  as  manufacturers  in  this  country 
many  y<  o  and  haw  a  long  and  honourable  record  oi  useful  ser 

behind  them,  fn  another  number  we  mean  to  deal  in  greater  detail  with 
these  busini  ss  relations.     M<  antime  we  hope  those  in  the  lighting  industry 
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will  take  their  cue  from  the  recent  official  utterances  on  the  question  of 
foreign  trade  and  patents,  and  remember  the  declaration  of  our  statesmen 
that  this  is  a  just  war — a  war  waged  in  defence  of  British  honour.  British 
interests,  and  British  obligations — and  not  a  war  of  spoliation.  Both  in 
business  and  on  the  battle-field  we  must  bear  ourselves  now  so  that  we 
shall  have  no  cause  for  regret  in  years  to  come. 

The  Lighting  of  London  in  War  Time. 

During  the  past  month  we  have  interviewed  several  visitors  from  abroad, 
all  of  whom  remarked  how  calmly  London  was  regarding  the  situation. 
During  the  day  there  is  little  to  suggest  that  we  are  at  war.  People  go  about 
their  business  as  quietly  as  ever  ;  it  is  mainly  the  occasional  marching  of 
recruits  that  recalls  the  situation  to  our  mind. 

But  at  night,  owing  to  the  inspections  being  undertaken  by  the  War 
Office  with  a  view  to  a  possible  visit  from  hostile  airships,  a  great  change  has 
come  over  the  City.  Practically  all  the  large  illuminated  signs  have  dis- 
appeared and  a  large  proportion  of  the  lamps  in  our  streets  have  been  ex- 
tinguished or  are  burning  under  reduced  pressure.  As  an  additional  precau- 
tion, obscuring  bands  have  been  painted  round  the  tops  of  many  lamps 
which  allow  the  light  to  pass  downwards  into  the  street  but  block  out  the 
actual  lamps  from  the  view  of  anyone  up  above,  thus  rendering  them  almost 
invisible  to  airships  hovering  over  the  City. 

Such  spots  as  Trafalgar  Square  and  Piccadilly  Circus  present  a  most 
unusual  appearance  ;  many  of  our  leading  thoroughfares  (such  as  Oxford 
Street,  where  all  the  central  flame  arcs  have  been  extinguished)  are  hardly 
i^cognisable.  Needless  to  say  that  we  all  acquiesce  in  any  precautions  that 
the  Government  may  believe  to  be  desirable,  and  we  feel  sure  that  the 
military  authorities  will  arrange  matters  so  as  not  to  cause  any  unnecessary 
inconvenience.  So  far  it  has  been  somewhat  surprising  to  find  how  com- 
paratively well  things  have  gone  in  spite  of  the  diminished  illumination. 
People  bear  patiently  with  a  diminution  in  light  which  is  made  necessary 
by  the  times  and  sanctioned  by  the  law,  but  a  similar  change  from 
motives  of  economy  in  peace  time  would  have  led  to  a  great  outcry. 
To  the  illuminating  engineer  the  situation  is  full  of  interest.  There  have 
been  those  who  contended  that  even  in  ordinary  circumstances  some  form 
of  obscuring  band  should  be  painted  round  the  lamps  so  as  to  screen  the 
actual  source  from  the  view  of  drivers  and  pedestrians.  Now  they  have  an 
opportunity  of  judging  the  effects  of  this  device.  Probably  one  reason  why 
the  diminished  light  has  not  proved  so  very  inconvenient  is  that  the  glare 
from  the  street  lamps  has  also  been  reduced,  so  that  our  eyes  can  make 
better  use  of  such  illumination  that  exists.  It  is  noticeable,  too,  that  at  one 
or  two  corners  where  there  were  formerly  a  number  of  brilliant  lights  one 
can  see  one's  way  rather  better  than  before  ;  in  the  past  the  glare  from  these 
lamps  has  proved  rather  bewildering.  On  the  other  hand  it  must  be  owned 
that  the  complete  cutting  off  of  the  lights  in  the  upper  hemisphere  has  rather 
a  dismal  effect,  and  it  has  always  been  assumed  that  a  certain  amount  of 
light  should  be  allowed  to  fall  on  the  houses  on  either  side  of  the  street. 

For  the  rest,  we  hope  that,  while  taking  all  needful  precautions,  the 
authorities  bear  in  mind  the  vital  importance  of  artificial  light  to  the  com- 
munity and  the  dislocation  of  business  that  its  interruption  entails.  Let 
us  trust  that  the  time  is  not  far  distant  when  the  shadow  of  war  will  lift  and 
circumstances  will  justify  a  return  to  our  normal  lighting  programme  in 
London. 
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The  Lighting  of  the  Home. 

This  issue  contains  a  special  article  on  the  lighting  of  the  Home.  It 
will  be  recalled  that  in  the  ILLUMINATING  ENGINEER  for  December,  1912, 
we  published  under  the  title  of  "  Light  and  Illumination  ;  their  Use  and 
.Misuse,"  a  series  of  simple  general  recommendations  on  Illumination.  In 
the  present  article  we  apply  some  of  these  rules  to  Domestic  Lighting. 

In  the  first  place  it  is  hardly  necessary  to  say  that  good  lighting  is 
■  ntial  in  any  properly-equipped  home — a  necessity,  not  a  luxury.  In  any 
house,  large  or  small,  the  expenditure  on  illumination  is  small  in  comparison 
with  the  comfort  derived  from  it,  and  invariably  forms  only  a  minute  fraction 
of  the  total  amount  of  money  spent  on  the  building,  furniture  and  decoration-. 
People  are  sometimes  inclined  to  economise  in  their  lighting.  At  the  present 
moment,  owing  to  the  difficulties  caused  by  the  war,  they  are  perhaps 
particularlv  disp*  »>ed  to  do  so.  A  step  of  this  kind  is  not  true  econ<  any  but  a 
waste,  which  revenges  itself  in  many  ways.  It  diminishes  the  comfort  and 
pleasure  of  the  home,  reduces  the  efficiency  with  which  the  work  can  be 
carried  out,  and  is  an  occasional  cause  of  accidents.  Not  only  does  a  poorlv 
lighted  house  make  an  unfavourable  impression  on  visitors,  but  leads  to 
neglect  in  many  things  ;  if  a  room  is  not  properly  illuminated  it  will  not 
be  kept  thoroughly  clean.  Dust  is  apt  to  accumulate  on  the  furniture,  and 
lh<-  "  life  "  of  many  useful  articles  will  be  shortened  by  neglect.  All  these 
are  matters  which  would  be  confirmed  by  the  lady  of  the  house.  In  the 
dining  and  drawing  rooms,  which  are  mainly  used  at  night,  artificial  lighting 
is  now  regarded  as  a  most  important  item,  but  in  the  kitchen  and  the  servants' 
quarters  it  rarely  receives  the  attention  it  deserves.  It  is  sometimes  forgotten 
that  articles  subsequently  used  in  the  full  illumination  on  the  dining  room 
table  should  be  cleaned  and  prepared  under  an  illumination  at  least  as 
strong.  In  the  kitchen,  scullery  and  pantry,  therefore,  good  illumination 
i>  needed,  quite  as  much  as  in  the  dining  room  and  the  reception  room- 

Finally,  it  should  never  be  forgotten  that  the  home  is  the  rearing  place 
of  the  child.     It  is  in  the  home  and  the  school  that  the  destiny  of  future 

rations  is  mainly  decided.  Educational  authorities  are  now  devoting 
mu<  h  more  care  to  the  natural  and  artificial  lighting  of  s<  hoolrooms  and  the 
illuminating  engineering  movement  has  done  much  to  foster  their  inten  -t 
in  the-.-  matters.  But  it  is  not  enough  to  secure  good  illumination  in  the 
school  if  a  child  is  allowed  to  read  in  badly  lighted  corners  in  the  home  and 
becomes  accustomed  to  indifferent  illumination  in  the  nursery.  If  children 
come  to  view  with  indifference  lamps  covered  with  dust  and  placed  in 
the  wrong  positions,  mantles  dropping  from  their  supports  before  they  are 
renewed,  and  shade-  which  besides  being  unsuitable  are  only  cleaned 
at  the  rarest  intervals,  they  may  carry  this  neglect  into  their  own  homes 
when  they  grow  up  and  s<,  the  evil  is  perpetuated. 

It  is  of  course  possible  that  military  requirements  may  make  it 
necessarvfoi  the  lighting  in  private  houses  t«»  be  temporarily  diminished. 
But  until  such  a  contingent  y  arises  (and  we  trust  th.it  it  i>  remote]  we  hope 
that  the  lighting  industry  will  continue  its  efforts  to  secure  improved 
illumination.  It  is  difficult  when  the  mind  is  distracted  l>v  more  exciting 
events  to  keep  one's  attention  focused  on  these  everyday  matters.  But 
it  is  a  duty  none  the  less,  attention  to  which  will  be  well  repaid  in  the  future. 

l.i  on  Gash  •. 
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Editor  while  not  soliciting  contributions,  is  willing  to  consider  the 
publication  of  original  articles  submitted  to  him,  or  letters  intended 
for  inclusion  in  the  correspondence  columns  of  "  The  Illuminating 
Engineer." 

The  Editor  does  not  necessarily  identify  himself  with  the  opinions 
expressed  by  his  contributors. 


THE    LIGHTING   SCHEME  AT   THE   PANAMA-PACIFIC 

EXHIBITION. 

By   an   Engineering   Correspondent. 


The  war  has  distracted  attention  from 
the  projected  Panama  Exhibition  to  be 
opened  next  year.  From  a  number  of 
articles  that  have  recently  appeared  in  the 
United  States  it  would  appear  that  many 
of  the  methods  of  lighting  will  be  of  quite 
exceptional  interest,  and  in  this  article 
a  brief  account  of  them  will  be  given. 

According  to  a  recent  contribution  by 
W.  H.  F  .N.  de  Bille,*  there  will  be  three 
main  methods  employed  :  "  flood  light- 
ing," "  jewels,"  and  the  "  scintillators." 
Whereas  at  former  Exhibitions  the  invari- 
able method  has  been  to  outline  the 
chief  architectural  features  in  incan- 
descent lamps,  the  attempt  is  now  to  be 
made  to  flood  the  frontages  of  buildings 
with  white  light  from  concealed  lamps 
and  to  accentuate  the  natural  shadows 
by  the  use  of  purple-dipped  lamps  (also 
concealed).  Spaced  round  the  white 
buildings  there  will  be  high  ornamental 
standards  bearing  from  one  to  thirty 
lamps.  The  lamps  will  only  be  exposed 
on  the  sides  facing  the  buildings.  The 
remote  side  will  be  concealed  from  view 

*Gas  World,  May  16th,  1914. 


by  metal  banners.  Thus  at  a  short  dis- 
tance away  the  observer  will  see  the 
illuminated  buildings  only,  not  the  source. 

A  "  Tower  "  op  Jewels. 

In  addition,  hundreds  of  thousands 
of  special  hard  glass  polished  "  jewels  " 
are  to  be  mounted  on  the  faces  of  certain 
buildings  (the  Tower  of  Jewels  is  entirely 
covered  by  them),  and  these  jewels  will 
glitter  in  the  rays  of  a  number  of  search- 
light projectors. 

In  the  garden  of  the  Exhibition  the 
art  of  lighting  by  concealed  sources  will 
also  be  much  used,  full  advantage  being 
taken  of  the  screening  effect  of  foliage 
for  this  purpose.  As  evening  advances 
the  lights  will  be  gradually  turned  on 
according  to  a  predetermined  plan,  a 
gradual  transition  from  the  appearance 
by  daylight  to  the  entirely  distinct  night- 
effect  being  aimed  at.  It  is  also  stated 
that  a  climatic  peculiarity  of  San  Fran- 
cisco will  be  turned  to  account.  Every 
night,  with  the  sinking  of  the  sun,  great 
fog-banks  roll  up  and  remain  suspended 
two  or  three  hundred  feet  above  the  bay 
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and  the  city.  These  clouds  will  form 
an  excellent  background  for  a  series  of 
coloured  searchlights  whose  beams  will  be 
gradually  intensified  as  evening  draws  on. 

Huge  Gas  Flambeaux. 

The  lighting  will  be  mainly  electric, 
but  in  the  "  Court  of  Abundance  "  high 
pressure  gas  will  be  employed  and  giant 
flambeaux,  with  flames  of  ignited  gas 
reaching  to  a  height  of  15  feet,  arc  to 
surround  the  central  basin  of  bubbling 
water.  It  is  stated  that  in  this  court  an 
attempt  will  be  made  to  express  sym- 
bolically the  creation  of  the  universe,  and 
in  which  two  elements,  fire  and  water, 
will  be  tin-  dominant  features. 

In  a  papex  recently  read  before  the  San 
Francisco  Architectural  Club  by  .Mr.  .1.  \\ . 
Gosling*  some  additional  particulars  are 
given  <>f  the  illumination  in  the  various 

COUrtS.  Tims  in  the  Festival  Hall  and 
the  surrounding  smaller  conference  rooms 

.semi-indirect  lighting  will  he  hugely  used 
and    the    main     entrance     halls    will    be 

illuminated    by    very    large    suspended 

fixtures  Composed  of  a  dish  of  leaded 
glass.      Both  direct   and   indirect   lighting 

will  he  used  in  the  main  auditorium.  The 
indirect  is  provided  by  searchlights  set 
in  a   well   in   the  centre  <>f  the  room,  the 

lighl  being  directed  upwards  through  a 
diffusing  '-'lass  plate  on  to  the  inner  Burface 
of  the  greal  central  dome.  But  in  order 
to  remove  any  impression  of  flatness 
then-  will  he  six  ornamental  ball-fittings 
in  the  arches  over  the  balcony  as  weM  as 
the  wall-fittings  round  the  corridors  at  the 
rear  of   the    balconies.      These   fittings, 

while    intended     to     relieve    the    somewhat 
flat    effect     of    unaided    indirect     lighting, 
will    In'   toned   down    to   give   a   solt    and 
mellow  light. 
In  the  ( lalifornia  Building  Borne  striking 

fittings  are  to   he  employed.     Tl val 

entrance  stairways  \\ill  have  newels 
composed  of  three  figures,  each  l>earin>_r 
luminous  ._'!a-s  balls.  In  tie  President's 
dining  room  their  is  a  skylight,  and  sus- 
pended below  it  a  silk  curtain  through 
which  lighl  will  filter  into  the  room. 
The    arcades    ;md    forecourt    adjacent    to 

the  building  will  he  lighted  by  small 
lanterns,  many  of  them  concealed  in  the 
hedges  and  foliage. 

*  J nnr mil    «f    EL  tr     '/.     Power    mud    ■ 
A,.nl  1 1 1  ti.  1914 


Illuminated  Columns  and  Fountains. 

In  the  Court  of  the  Universe  the  main 
source  of  fight  will  be  placed  in  the  two 
fountains  at  the  end  of  the  sunken 
garden.  The  part  Lri\in'_r  the  light  is  in 
the  form  d  a  column  in  the  centre  of 
each  fountain.  These  columns  consist  of 
heavy  diffusing  glass  ami  each  contains 
ninety-six  2500  c.p.  half-watt  lamps. 
It  is  calculated  that  the  brightness  of  the 

face  of  the  peristyle  will  he  about  3  ft.- 
candles.  Another  device  in  this  court  is  a 
ring  of  figures  bearing  stars  of  jewels. 
In  the  ha-.-  of  each  figure  is  a  projector, 
invisible  from  below  hut  casting  a  beam 
of  light  aero--  the  coin  t  so  as  to  illuminate 
the  star  held   hy  the  figure  Opposite  to  it. 

The  architectural  scheme  of  the  Court 
of  Ahundance  is  unicpue  and  calls  for 
special  lighting  devices.  The  basin  in  the 
centre  is  to  have  at  one  end  of  it  a  foun- 
tain in  the  form  of  a  globe,  surrounded 
by  figures.  This  globe  is  is  ft.  in 
diameter,  will  he  huilt  of  glass,  and  is 
provided  with  a  mechanical  arrangement 
which  will  give  the  effeel  of  the  globe 
turning  on  its  axis.  Streams  of  water 
will  pass  over  it.  and  from  the  side- 
clouds  of  steam  will  issue,  thus  giving  the 
effect    of   the    Earth    revolving   in    BT) 

At     the    opposite    end    of    the    pool    will    he 

the  Sun.  Betting  at  the  water's  rt{-u\ 
This  sun  is  formed  hy  a  disc  of  plate 
glass  ahout  six  feet  in  diameter  and 
has    behind    it    a    series    of    small   incan- 

ent  projectors  driving  a  powerful 
lighl  on  the  Earth  at  the  further  end 
of   the   | l.     By   the   use   of  coloured 

shutter-    the    effeel      of     sunset     can    he 

imitated.  As  mentioned  above,  huge 
gas    flambeaus    will    also    he    used    in 

this  court,  and  it  is  said  that  the  colour 
of  the  flames  will  he  altered  from  time 
to  time  by  throwing  into  them  salts  of 
barium,  sodium,  strontium.    &C. 

The  Qbea  i    I  ><  «m  r   oi    i  be   Pala<  i 

HOE!  I'  ri.n  i:k. 

Finally,  in  the  Palace  of  Horticulture 
a  new  and  highly  ingenious  piece  of 
lighting  apparatus  is  to  he  used.  The 
arrangements  are  thus  described  in  a 
ret  ent  number  of  the  Electrical  World*  : 

The     palace     of      horticulture     at     the 

Panama-Pacific  International  Expos  tion 

•  April    11th.    I'M  4. 
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to  be  held  at  San  Francisco  next  year  will 
be  bnilt  almost  entirely  of  glass  and  will 
be  surmounted  by  a  dome  150  ft.  high 
and  152  ft.  in  diameter  of  similar  con- 
struction. To  illuminate  this  dome  from 
the  interior  and  to  make  it  one  of  the 
feature  spots  of  the  exposition  sixteen 
30-in.  searchlamp  projectors  will  be 
placed  in  a  circle  about  a  column  at  the 
centre  of  the  dome.  At  the  top  of  this 
column,  as  shown  in  the  accompanying 


The  rays  of  the  searchlamps  will  be 
thus  focused  on  the  screen  and  diffused  on 
to  the  dome,  the  revolutions  causing 
the  various  colours  of  the  spectrum  to 
illuminate  the  glass. 

A  combination  of  three  lenses  will  be 
used,  so  arranged  that  only  one  will  be 
in  position  over  the  screens  at  one  time. 
One  lens  will  be  composed  of  a  number  of 
tiny  lenses  which  will  have  the  effect  of 
producing    "  spots "    of   light   upon   the 


5'-0"  Diffusing^ 


Distribution  of  Light 
:  without  Diffusing  Plate 

A- 

•■     Distribution 
of  Light  with 
<&       \     I     /       \     '\Di  f  fusing  Phte\ 

\  \ !  / 
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12 -30"  Projections 


sketch,  will  be  mounted  a  colour  screen 
of  six  segments,  an  opaque  vane  which  will 
cover  two  segments  at  the  same  time,  a 
lens  and  a  diffusing  plate. 

The  segments  of  the  colour  screen  will 
be  of  red,  green  and  yellow.  The  screen 
will  revolve  at  the  rate  of  500  r.p.m.  and 
the  vane  at  the  rate  of  499  r.p.m.,  thus 
enabling  the  screen  to  make  one  full 
revolution  a  minute  more  than  the 
opaque  vane. 


dome.  Another  will  be  plain.  The  third 
will  produce  the  most  spectacular  effect 
of  all,  presenting  the  appearance  of 
countless  tiny  tadpoles  squirming  about 
the  interior  of  the  dome. 

As  far  as  one  can  judge  from  the 
preliminary  reports,  therefore,  the  lighting 
of  the  Exhibition  will  be  something  quite 
unique  and  remarkable,  and  will  be 
awaited  by  lighting  engineers  with  keen 
interest. 


Erratum. 


Through  a  printer's  error,  which  occurred  after  the  final  sheet  had  been  passed  for  press,  the 
•diagram  on  page  440  in  our  September  issue  was  inadvertently  printed  upside  down. 
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THE     LIGHTING     OF     LONDON. 


Readers  will  recall  that  in  our  March 
issue  there  was  a  special  account  of 
"The  Lighting  of  London"  in  which 
statistics  w<re  quoted  showing  how  the 
intensity  of  the  illumination  had  in- 
creased within  recent   years.     We  have 


received  from  Mr.  W.  J.  Liberty 
(Public  Lighting  Inspector  in  th<-  city 
of  London)  some  further  particular-  ol 
various  streets  in  London,  which  Bhow 
even  more  clearly  what  an  enon 
change  has  been  made. 


Date. 

Thoroughfare. 

Ty|"-   of    I. amp. 

C.P. 

Increase. 

1 
1905         Fleet  Street 

1 908         Fleet  Street 

1913        Fleet  Street    .. 

1  priL'ht  Kurii'i  post* 

on  footway.     Low 

pleasure. 
7-ft.      brackets     on 

home  fronts.  H.P. 

at  54-in. 
Centrally  hong.  H.P. 

at  90-in. 

(abt.)  3,600 
(abt.)  24,000 
(abt.)  28,000 

(abt.)  20,460 
(abt.)  4,000 

1892 
1913 

Cheapside  and  Poultry 
Cheapside  and  Poultry 

(•Half  of  these  are  tamed  <>ut  at 

midnight.) 

Open  arcs  on  posts 
on   fix  it  way 

Centrally     hung. 
( )liv<-r-Kl<(  trir 
Flame    Are     with 
Dioptric  Lenses. 

(abt.)  9,800 
*(abt.)  48,000 

(abt.    38,200 

1900 
1912 

High  Holborn 
High  Holborn 

Low    pressnre 
upright  bnrnera  on 

column-    on    f"tit- 

u  ay 
High    pressure 
on     oolumna     on 
footpath 

(abt.)  1,105 
(abt.)  10,809 

(abt 

1900 
1912 

New  Oxford  Street 
New  Oxford  Street    . . 

Low    pressnre 
upright  burners  on 
column     on     the 
fool  path. 

High                  tson 
oolnmn    on    foot- 
path 

(abt.)  2,148 
(abt.   26,400 

(abt.)  24 

1900         Tottenham  Court  Road  Circus       Low  pressure  boner       (abt.)  1, 

on        minimi       "ii 
■ 
1912         Tottenham  Court  Road  Circus       Hil.1i     pressnre     on       (abt.)  3,800        (abt.)  2,340 


1910         Victoria  Street,  Westminster 


1914         Victoria  Street,  Westminster 


57  low  prei 
lamps  on  columns 
on  footwaj 

foot- 
ways,  Ugh 


(abt.)  9,076" 


13,200 
(nominal 


(abt.)  34,126 
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Date. 

Thoroughfare. 

Type  of  Lamp. 

C.P. 

Increase. 

1890 

1892 
1905 

1914 

Queen  Victoria  Street 

Queen  Victoria  Street 
Queen  Victoria  Street 

Queen  Victoria  Street 

92     flat    flame    gas 
lamps,   chiefly      5 
cub.  ft.  per  hr. 

30  open  electric  arcs 

42    gas    lamps,    up- 
right Keith  burners 
10"    pressure,    20 
cub.  ft.,  600  candles 

42  high  pressure  (90") 
Keith    inverted 
lamps. 

1,774 

21,000 
2.3,200        x 

84,000         J 

Increase  in 
nine  years, 
59,800  (over 
200  per  cent.) 

The  figures  given  for  Queen  Victoria 
Street  are  very  striking.  The  present 
candle-power  is  practically  50  times  as 
much  as  in  1890,  when  flat  flame  burners 
were  used,  and  even  in  the  last  nine 
years  the  light  has  been  trebled. 

Finally,  Mr.  Liberty  has  attempted  to 
estimate  the  total  candle-power  of  the 
lamps  in  use  in  the   Metropolis  in  1844. 


He  finds  that  there  were  30,400  lamps 
carrying  iron  batswing  burners,  most  of 
which  burned  5  cub.  ft.  of  gas  per  hour, 
and  gave,  possibly,  2|  candles  per  cub.  ft. 
This  gives  a  total  candle-power  of 
380,000  for  the  whole  Metropolis.  Con- 
trast this  with  the  lighting  to-day,  when 
in  the  one  square  mile  of  the  City  alone  the 
total  candle-power  adds  up  to  1,270,160  ! 


ILLUMINATING    ENGINEERING 

SOCIETY    (U.S.A.). 
EIGHTH  ANNUAL  CONVENTION. 

(Held  at  Hollenden,  Cleveland,  September 
21st— 25th,    1914.) 

The  following  list  of  papers  was  arranged 
for  the  above  Convention,  and  we  hope  to 
refer  to  some  of  these  in  The  Illumina- 
ting Engineer  shortly  : — 

"  Factory  Lighting."       By  Hogue  and  Dicker. 

"  Some  Experiments  with  the  Ferree  Test  for 
E}'e  Fatigue."     By  J.  R.  Cravath. 

'"  Planning  for  Daylight  and  Sunlight  in  Build- 
ings."    By  Marks  and  Wood  well. 

'"  Notes  on  the  Ulbricht  Integrating  Sphere  and 
Arc  Lamp  Photometry."  By  H.  K. 
Chancy. 

"  Effect  of  Room  Dimensions  on  Efficiency  of 
Lighting  Systems."     By  Ward  Harrison. 

"  Relation  of  Light  to  the  Critical  Inspection  of 
Documents."     By  A.  S.  Osborne. 

"  Experiments  with  Coloured  Absorbing  Solu- 
tions for  Use  in  Heterochromatic  Photo- 
metry." By  H.  E.  Ives  and  E.  F.  Kings- 
bury. 

"  A  New  Standard  Light  Source."  By  L.  A. 
Jones. 


Artificial  Daylight — Its  Production  and  Use." 

By  M.  Luckiesh  and  F.  E.  Cady. 
Characteristics    of    Gas-Filled    Lamps."     By 

G.  M.  J.  Mackay. 
A  Transmission  and  Absorbing  Photometer  for 

Small  Areas."     By  Nutting  and  Jones. 
Recent  Improvements  in  Gas  Lamps."     By 

A  Welsbach  Representative. 
Illumination   of   Light   Shafts."     By   C.    H. 

Sharp, 
Portable  Mine  Lamp."     By  H.  H.  Clark. 
Some    Recent     Experiments    on    Vision    in 

Animals."     By  H.  M.  Johnson. 
Light  Filters  for  Use  in  Photometry."     By 

C.  E.  K.  Moes. 
The     Locomotive     Headlight."     By     J.     L. 

Minick. 
Present  Practice  in  Machine-shop  Lighting." 

By  Powell  and  Harrington. 
The   Development   of   Daylight."     By   E.   J. 

Brady. 
Lighting  of  the  Home."     By  a  Representative 

of  The  Ducpiesne  Light  Company. 
Lighting  of   a  Carpet  Mill."     By   Rose  and 

Ockley. 
Colour  Variation  in  Illuminants."     By  Jones 

and  Nutting. 
Reflection    Standards."       By    Nutting    and 

Jones. 
Physiological  Effects  of  Light  on  the  Body." 

By  E.  C.  Titus. 

B2 
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LIQUID    AIR    AND    NEON    LIGHTING. 

By    an    K.\(.i.\EERi.\f;    Correspondent. 


One  of  tin-  most  interesting  applications 
of  liquid  aii  in  industry  promises  to  be 
the  extraction  of  aeon,  and  its  utilisation 
in  lighting  schemes.  M.  <  ilaude,  the  well- 
known  French  engineer,  who  has  been 
experimenting  in  this  direction,  claims 
thai  the  aeon  tubes,  as  made  by  him,  will 
f;ir  Burpass  in  economy  and  effectiveness 
the  oitrogen  t ul>»-s.  thai  have  hitherto 
been  used.  The  oeon  is  extracted  as 
a  bye-produd  in  .M.  Claude's  process  for 
liquefying  air,  ;i  m  1  producing  from  it 
pun-  oxyjr«'ti  and  nitrogen.  This  ]»i>  • 
it  ','. ill  be  remembered,  replaces  thai  of 
Linde.  liquefaction  in  both  cases  is 
effected  by  utilising  the  counter-currenl 
exchanger  and  the  Joule-Thomson  effect 
of  cooling  by  expansion  through  porous 
plugs,  bul  in  Claude's  apparatus,  an 
arrangement  for  fractionally  condensing 
the  air  and  rectifying  it  with  liquid 
nitrogen  as  it  evaporates,  enables  him  to 
obtain  nitrogen  and  oxygen  in  aimed 
any  degree  «»f  purity. 
The  importance  <>f  the  process  may  be 
.■■■I  from  the  fad  that  with  it  nitrogen 

■  nt.  purity  is  produced  .it  .1 
of  -\<\.  per  Hi.  :  oxygen  al  98  per  cent, 
purity  may  1><-  had  at  a  rost  of 
pei  Hi.  :  and  aeon  is  extracted  from  the 
standard  apparatus  to  the  tune  <>f  26 
gallons  per  day.  The  separation,  owing 
to  the  low  boih'ng-poinl  of  aeon,  is  fairly 
easily  effected  al  scarcely  any  increase 
in  the  cosl  of  the  main  process.  M. 
Claude  therefore  has  sel  about  finding  .1 

imewhal  strange  bye-product 
and.  inspired  by  an  experiment  <>f  si  1 
William  Ramsay's,  has  turned  his  atten- 


tion to  lighting.     It  was  found 

thai    only    one-third    of    the    potential 

in  a  oitrogen  tube  was  reqo   • 
but    two   difficulties    were    encounti 

1  me  was  tl ilour,  a  somewhat  vivid 

which  caused  all  blue  objects  to  appear 
black  :  the  other  was  tin-  fad  that  the 
slightest  traces  of  foreign  vapours  given 
off  by  the  electrodes  carrying  the  current 
to  the  tube,  totally  destroyed  the  luminous 
power  of  the  e 

The  first  difficulty  has  been  overcome 
by  the  us.-  of  correcting  tubes  containing 
mercury,  it  being  found  that  the  mixed 
light  of  mercury  and  aeon  is  approxi- 
mately " white."  To  deal  with  the  second 
obstacle,  ingenious  us.'  has  been  made 
of  the  discovery  of  Dewar,  that  at  low 
temperatures  carbon  arts  towai 
as  a  stroii'.'  absorbent.  With  gases  oil  low 
boiling  point  the  absorbing  power  is  lees. 
Hence  it  was  found  that,  if  the  aeon  tube 
which  was  to  be  purified  was  connected 
to  a  vessel  immersed  in  liquid  air  and 
containing  carbon,  the  impurities  given 
off  by  the  electrodes  were  slowly  abaoi  bed, 

while  the  neon  was  left  intact. 

The    vi se    of    this   device    left    no 

obstacle  in  the  way  of  producing  neon 
tubes  forcommercial  use.  and  installations 

have  in  fact  been  carried  out,  <u isions 

of  festivity  at  the  Grand  Palais  Af* 
Champs-Elysees  and  at  the  church  of 
Baint-Ouen  at  Rouen.  As  the  luminous 
intensity  of  the  tubes  is  four  time-  greater 
than  with  oitrogen  and  the  power  con- 
sumption 0*6  watts  per  o.p.  against  1-7, 
it  would  seem  that  the  new  ughl  has  a 
future  before  it. 


PHOTOMETRY    OF    LAMPS  ENCLOSED 
IN    CONCENTRATING    REFLECTORS. 

The  question  has  often  been  raised 
whether  lamps  equipped  with  highly 
focusing    reft 


"point  BOUrCeS  "—».«.,  whether  at  in. .de- 
rate distances  the  inverse  Bquare  law 
would  apply.  Some  recent  researches  in 
the  I'nit'  by  E.  .1.  Edwards  and 

\\ .  Harrison  suggesl  thai  this  is  the  1 
and  that  in  genera]  the  error  du 
'*  parallelism  "  is  aegligible. 
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SHORT    NOTES 

ON 

ILLUMINATING    ENGINEERING. 


THE  USE  OF  SMALL  FLASHLIGHTS  FOR 
ARMY  SIGNALS. 

The  use  of  arc  lights  for  signalling  pur- 
poses is  of  course  quite  familiar,  but  it 
seems  that  the  coming  of  the  low  voltage 
metal  filament  lamp  has  led  to  a  new  form 
of  portable  flashing  signal.  A  recent 
number  of  Pojmlar  Mechanics  describes 
their  use  in  the  German  Army  as 
follows  : — 

"  Satisfactory  results  have  been  at- 
tained in  experiments  made  by  the  Signal 
Corps  of  the  German  Army  with  an 
optical  night-communicating  device  con- 
sisting of  a  small  electric  searchlight 
mounted  with  field  glasses.  The  current 
for  the  light  is  supplied  by  dry  batteries 
strapped  to  the  belt  of  the  operator. 
The  light  rays  converge  slightly  so  that 
they  are  invisible  excepting  in  a  certain 
plane.  By  the  use  of  code  messages  may 
be  transmitted  quickly  and  silently  to  a 
distance  between  five  and  six  miles.  The 
arrangement  may  also  be  used  at  shorter 
range  during  the  daytime.  Another 
apparatus,    especially    designed    for    the 


transmission  of  messages  between  aerial 
scouts  and  land  forces  stationed  at 
specific  points,  is  composed  of  a  reflector 


and  an  electric  lamp  with  a  telescope 
mounted  on  its  upper  rim.  A  push 
button  on  the  handle  provides  for  the 
flashing." 
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PRIVATE  AND  PUBLIC  LIGHTING   IN 
WAR  TIME. 

Ix  oui  last  Dumber  we  referred  to 
of  the  special  lighting  appliances  used  in 
war,  searchlights  on   land  and   Bea  and 
even  in  the  air,  portable  lamps  for  field 

hospitals,   &C. 

A  lather  unexpected  effect  of  war  is  to 
be  found  in  the  instructions  issued  to 
certain  towns  to  extinguish  their  public 
or  private  lighting.  For  example,  the 
Secretary  of  the  Admiralty  in  Greal 
Britain  has  issued  the  following  state- 
ment : — 

"For  tin-  genera]  safety  of  the  com- 
munity, the  country  being  a;  war. 
municipal  authorities  are  requested  to 
reduce  as  much  as  possible  the  number  <»f 
powerful  elect ri<  lights  on  pier.-,  espla- 
nades, and  public  places  which  are  visible 
Erom  seaward  or  from  the  air." 

It  is  also  reported  that  in  Pans  all 
lights  are  extinguished  at  an  early  hour 
in  the  evening  with  a  view  to  minimising 
the  danger  of  bombs  from  aeroplanes.    On 

the  Other  hand,   it   is  stated   that   in  cap- 

tmed    towns    in    Belgium   the   Germans 
-ted    on    lights    being    kept    burning 

throughout   the  nighl  in  older  to  make  it 

more  difficult  for  people  to  .shoot  Erom  the 
windows  without  detection. 

Hiore  recently  instructions  have  been 
ed  in  London  foi  all  prominent  lights 
to  he  extinguished,  ami  besides  shop 
fronts,  Bigns,  4c.,  many  Btreets  have 
been  left  in  partial  darkness.  This  is 
stated  to  be  desired  by  the  military  autho- 
rities in  order  '"  facilitate  some  experi- 
mental inspections  of  t  he  ■  ity  by  a 
British  airship. 

The  diminution  in  illumination  lias 
already  made  a  great  change  in  the  appeal  - 
el  the  Btreets  by  night,  and  should 
not  he  carried  to.,  far  :  othei \\ ise  there 
may  be  a  crop  of  accidents  due  to  i 
vehicles  not  being  able  to  see  their  wav 


distinctly,    especially    if     they    travel    at' 
their  usual  speed. 

Motorists  have  also  a  duty  to  consider, 
as  the  following  extract  from  a  re* 

of  a  daily  paper  shows  : — 

"  In    these   daj  -    "i    darkened    Bt  i 
something  ought  to  be  done  to  prevent 
tin-  use  of  powerful  headlights  on  motor- 
In    traffic    they    are    dangerously 

dazzling  In   drivers,   and    ill   tin'    past    i.  u 

nights  I  have  Been  some  very  mar  esoapt  a 
and  taxi-driver-  are  complaining  bi+teny. 
"  Lighthouse  '  motor  lamp-  are  not  fair  in 
dark  traffic-ridden  streets.  Motorists, 
please  note." 


SCHOOL  LIGHTING. 

A    PAFEB   on    the   aliove   subject,    read    by 

Dr.  E.  H.  T.  Nash  before  the  Medical 
Officers  of  Schools  Association.*  has  been 
reprinted  in  booklet  form,  together  with 
the  discussion. 

Dr.  Nash  reproduces  a  number  of  plans 
of  British  and  Continental  schools,  show- 
ing how  the  requirements  as  regards  day- 
light are  met.  making  special  mention  of 
some  schools  designed  by  Mr.  Widdows 
in  Derbyshire.  On  the  whole.  Dr.  Nash 
thinks  that  in  this  country  left  lateral 
lighting    is   the    ideal    to    he   aimed   at. 

Frequent  reference  is  made  to  the 
investigations  of  the  Joint  Committee 
appointed  by  the  illuminating  Engineer- 
ing   Society  to  deal  with  school  lighting.* 

Some   interesting  photographs  and  data 
are  given,  bearing  on  the  lighting  bj 
of  s  school  near  London.    The  substitution 
of  inverted  incandescent  burners  enabled 

an  illumination  of  3*6—  5  ft. -randies  to  he 
1. 1  it  amed  with  a  consumption  of  34  cub.  ft. 

of  gas  per  hour  ;  as  compared  with  only 

0*7     ft. -candles     and     a     consumption     of 

1"  cub.  ft.  per  hour  with  the  old  in- 
efficient gas  flat  flame  burners  .•  result 
that  shows  how  much  cm  be  achieved  by 
means  of  modei  n  illuminants. 


*  See  Report,  In  i  uxatixg  Ekodtesb,  Joly, 
LOU. 
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OUTSIDE    SHOP   LIGHTING. 

This  photograph  of  a  shop,  lighted  by  a 
series  of  flarne  arc  lamps,  is  an  interesting 
example  of  a  "  snap  shot  "  by  artificial 
light.  It  is  only  in  the  case  of  an 
exceptionally  brilliant  illumination  that 
a  short  enough  exposure  to  include  people 
in  the  photo  is  possible. 


The  kind  of  lighting  shown  here  is 
open  to  objection  from  the  illuminating 
engineering  standpoint.  The  brilliant 
lamps,  hung  at  such  a  low  level,  are  apt  to 
trouble  the  eyes  of  passers-by  and  cause 
distraction  to  traffic.  At  the  present 
moment  citizens  are  being  asked  to  shield 
or  extinguish  all  exceptionally  brilliant 
lights  owing  to  the  inspection  of  London 
from  above  by  an  army  airship.  Quite 
a  number  of  shops  are  said  to  have 
already  adopted  shades  throwing  the 
light  into  the  window  but  screening  the 
lamps  from  view.  Thus  military  require- 
ments are  bringing  about  a  change  which 
illuminating  engineers  have  long  recom- 
mended ! 

SCHOOL  CONDITIONS  AND  EYESIGHT. 

L\  his  fin;!1  report  as  school  medical 
officer  for  Sheffield,  Dr.  Ralph  Williams 
<;ives   two   instances   of   things   they  do 


better  abroad.  Thus,  he  points  out 
that  in  Sheffield  the  school  windows  are 
cleaned  four  times  a  year  irrespective 
of  the  situation  of  the  school,  whereas  in 
Germany  and  Switzerland  school  windows 
are  cleaned  twice  a  week.  Later  he 
mentions  that  the  incidence  of  Myopia 
amongst  Swedish  school  children  has  been 
reduced  by  30  per  cent,  by  allowing  not 
more  than  40  minutes'  consecutive  work, 
with  an  interval  of  20  minutes'  play. 
This  fact  he  commends  to  the  attention 
of  education  authorities  in  this  country. 
— The  Medical  Officer. 

THE   LIGHTING   OF   WIDE 
THOROUGHFARES. 

In  a  recent  article  in  the  Gas  World 
the  lighting  requirements  of  a  road 
75  feet  wide  are  considered.  It  is  con- 
tended that  in  general  a  wide  thorough- 
fare should  be  lighted  by  lamps  placed 
near  the  kerb,  and  that  centrally  placed 
street  lamps  are  a  mistake. 

The  effects  of  lighting  a  wide  road 
from  the  centre  are  : — 

(a)  To  waste  a  great  portion  of  the 
light  on  the  tops  of  passing  cars  and 
the  central  portion  of  the  roadway  which 
can  be  little  used  for  general  traffic. 

(b)  To  make  the  footpath,  which 
should  be  the  best,  the  worst  lighted 
portion  of  the  thoroughfare. 

(c)  To  afford  the  minimum  portion  of 
the  quantity  of  light  provided  to  the 
shopkeeper. 

(d)  To  throw  a  passing  shadow  on 
or  towards  the  footpath  from  every 
moving  vehicle. 

(e)  To  throw  a  shadow  on  to  the 
footpath  from  every  standing  vehicle. 

(f)  To  minimise  the  light  available 
on  the  kerb  line. 

(g)  To  light  the  wrong  side  of  the 
tramcar  and  throw  into  shadow  that 
side  upon  which  passengers  alight  from 
and  board  the  car. 
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THE  MEASUREMENT  OF    DAYLIGHT 
BY  PHOTO-ELECTRIC  CELLS. 

The  researches  on  daylight  illumination 
in  schools,  &c,  recently  dealt  with  in 
this  journal,  revealed  the  need  for  some 
satisfactory  apparatus  capable  of  record- 
ing automatically  the  variation  in  visible 
light.  Many  devices  have  been  used  to 
record  fluctuations  in  solar  radiation,  but 
it  has  always  been  open  to  question 
whether  Buch  instruments  meat 
exactly  what  is  seen  by  the  • 

From  this  standpoint  the  alkali-cell  of 
I.  fcer  and  Geitel,  recently  applied  by 
Dr.  W.  Voege  to  photometric  tests  in  the 
laboratory,*  seems  to  have  possibilities. 
A'  cording  to  a  note  in  the  Etektrotech- 
nische  Zeitschrift.f  this  apparatus  can.  by 
a  slight  modification,  be  applied  to  measure 
daylight  successfully,  and  it  is  expected 
that  it  will  not  only  be  useful  in  meteoro- 
logical researches,  but  will  also  prove 
valuable  in  experiments  on  the  effect  of 
li<iht  on  plants  and  animals.  Consider- 
ing how  deep-seated  must  1m-  the  effect  of 
daylight  on  human  life,  a  convenient 
recording  apparatus  of  this  kind  would 
to  have  great  experimental  possi- 
bilities. 

The  Bister  and  Geitel  cell  responds 
readily  to  visible  radiation,  and  is  stated 
tn  be  very  suitable  tor  recording  instan- 
taneous light-values,  i  g.,  for  tracing  out 
the  fluctuations  in  daylight  in  the  course  of 
the  day.     In  the  ordinary  course  of  events 

•  ases  with  the  cell  a  milli-ammeter. 

But  if.  instead  of  this,  an  instrument 
termed  a  "hydrogen  coulombmeter "  is 
used,  the  current  flowing  through  the 
circuit  at  any  moment  is  exactly  propor- 

•  Ilium.    Knir..  LovL,  \<-\.  \  II..  I'M  J.  , 
t  K.T.Z  .  July  '■':!,    l"l  I 


tional  to  the  intensity  of  the  light  and 
the  separation  of  hydrogen  in  the  course  of 
the  day  is  therefore  proportional  to  the 
total  light  radiation  received  (Hefner- 
hours).  In  this  way  a  mean  value  for 
daylight,  independent  of  temporary  fluc- 
tuations is  readily  obtained. 


AUTOMATIC  EXTINCTION  OF  STREET 
LAMPS. 

Tin-:  use  of  the  selenium  cell  for  such 
purposes  has  also  attracted  attention 
and  we  notice  in  the  Electrical  /.'<■■•■  * 
an  account  of  a  device  adopted  by  Mr.  I !.  J. 
Turner,  electrical  engineer  at  Hoylake, 
to  turn  on  and  off  street  lamps  at  the 
proper  times.  For  this  purpose  he  OSes 
a  selenium  cell  and  relay.  So  long  as  the 
daylight  lasts  the  resistance  of  the 
selenium  cell  (which  is  connected  to  the 
relay  in  circuit  with  the  street  mains)  is 
low  enough  to  allow  sufficient  current 
to  operate  the  relay,  which  keeps  the 
lamp  switch  open.  But  when  the  li^ht 
falls  the  resistance  of  the  selenium  cell 
increases  ;     eventually  the  relay  drops, 

the  switch  is  dosed,  and  the  lamp  tights 
up.     It  will  l>e  observed  that  a  temporary 

foL'  would  act  in  the  same  way.      The  lamp 

is  automatically  lighted  when  the  light  is 
bad.  The  i  ell  and  relay  are  mounted  in 
the  switch  box  at  the  inp  of  the  pole. 

djusting  the  relay  the  M-nsitiveii. 

the  apparatus  can  be  altered  and  it  can 
be  made  to  respond  to  any  desired  diminu- 
tion in  light. 

It  is  state. l  that  some  of  these  dei 
are   already    being   used   experimentally 
at  Hoylake,  and  the  results  are  found  i<> 
be  quite  promis 

•  May  15th,  1914 
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THE    LIGHTING    OF    THE    HOME. 


In  these  days  a  great  deal  is  written  on  the  cost  of  domestic  lighting.  The 
consumer  is  encouraged  to  make  use  of  the  latest  and  most  efficient  lamps,  and  he 
can  now  obtain  far  more  light  for  a  given  consumption  of  gas  or  electricity  than 
would  have  been  possible  a  few  years  ago. 

But  it  should  also  be  understood  that  the  light  obtained  needs  to  be  used  wisely 
and  well — that  a  lamp  misplaced  is  a  lamp  wasted.  It  is  true  that  taste  plays  an 
important  part  in  domestic  lighting.  In  the  houses  of  people  of  moderate  means 
cost  and  utility  are  the  chief  considerations,  while  in  the  homes  of  the  wealthy  the 
choice  of  fixtures  may  be  guided  chiefly  by  the  desire  to  produce  an  artistic  effect. 

Yet  there  are  certain  practical  considerations  that  apply  equally  to  all  domestic 
lighting.  Everyone  cannot  afford  expensive  fittings,  but  adequate  illumination  is 
always  worth  paying  for.  A  poorly  lighted  house  is  invariably  badly  looked  after. 
Dust  is  allowed  to  collect  on  the  furniture,  things  are  apt  to  fall  into  disorder.  An 
under-lighted  gloomy  house  has  a  forbidding  and  depressing  effect,  a  properly 
illuminated  one  creates  a  cheerful  impression  and  appears  at  its  best. 

Another  point  to  be  noted  is  that  the  lighting  should  be  well  under  control.  It 
may  cost  a  little  more  initially  to  have  plenty  of  plugs  and  switches  for  electric  light 
or  to  instal  apparatus  enabling  gas  lamps  to  be  controlled  from  a  distance,  but  the 
convenience  of  such  arrangements  fully  repays  the  first  cost.  It  must  be  remembered, 
too,  that  with  an  inadequate  number  of  switches  lamps  will  necessarily  be  left  burning 
when  they  are  not  needed,  which  leads  to  waste.  On  the  other  hand,  if  the  lighting  be 
properly  subdivided  it  will  often  be  possible  to  manage  with  only  a  few  of  the  lights 
on,  and  thus  to  make  economies  which  will  more  than  counterbalance  the  initial 
expense. 

Let  us  now  consider  some  of  the  chief  points  to  be  attended  to  in  a  well  lighted 
home.  The  most  convenient  method  of  dealing  with  the  various  problems  that 
arise  is  to  start  at  the  entrance  to  the  house  and  then  to  take  up  in  turn  the  lighting 
of  each  room  (hall,  dining  room,  drawing  room,    &c). 

The  first  point  that  deserves  notice  is  the  provision  of  a  suitable  light  outside 

the  front  door.     The  light  should  be  placed  above  the  doorway  and  well  shaded  from 

the  eyes  of  the  person  opening  the  door.     Such  a  light  serves 

Light  Outside  the    to  guide  the  steps  of  the  departing  guest  or  to  scrutinise  callers 

Front  Door.         before   admission.      It   may   be   suggested   that   a   light   strong 

enough  to  give  at  least  2  foot-candles  on  the  doorstep  might  well 

be  used.     This  would  probably  require  a  lamp  giving  at  least  50  candles,  and  equipped 
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with  a  .suitable  concentrating  form  of  reflector.     It  is  worth  while  noting  that  a  well-" 
whitened  do*.:  much  more  readily  seen  than  one  which  is  about  the  same  tint 

as  the  path  outside.     In  order  to  reveal  the  step  and  prevent  the  possibility  of  people 
stumbling,  contrast  is  the  most  important  {actor. 

The  name  or  number  of  the  house  Bhould  also  be  illuminated  by  night.     In  the 

case  of  many  houses  the  name  is  indicated  on  tin-  glass  above  the  front  door  and  is 

lighted  by  the  lamp  in  the  hall  behind.     But  in  order  to  he  clearly 

Lighting  up  the    seen  the  nam.-  ought  to  be  backed  by  some  form  <»f  diffusing 

Name  of  the       glass,    giving   a    good   luminous   background.     Not    infrequently 

House.  one  finds  thai  the  names  of  houses  are  left  in  complete  dark] 

Anyone  who  has  attempted  to  locate  an  address  in  an  unfamiliar 
neighbourhood  will  appreciate  the  need  for  some  systematic  method  of  lighting. 

By  the  "  hull " is  sometimes  meant  merely  a  small  lobby  containing  rack,  umbrella 

stand,   &c.     In  this  case  lamps  of  moderate  candle-power,  giving  a  general  illumination 

of  about  -1  foot-candles  would  probably  suffice.    The  walls  should 

The  Hall.  preferably  be  light  in  tint  so  as  to  diffuse  the  light  thoroughly 

into  all  the  comers  of  the  room  making  all  hats  and  coats  readily 
distinguishable.  In  a  badly  lighted  room  there  is  sure  to  be  trouble  in  finding  such 
garments  and  they  are  apt  to  become  dusty. 

The  source  of  light  should  be  screened  by  a  suitable  diffusing  globe  or  reflector. 
The  heavily  ol>s,Uied  "antique"  lanterns  not  infrequently  employed  in  such  a 
a  I. -or!)  a  '_Te.it  deal  of  lighl  and  should  only  be  used  with  discretion. 

In  halls  of  a  more  imposing  character  one's  choice  usually  rests  between  chandeliers 
and  globes  or  inverted  bowls  hung  from  the  ceiling.  Properly  applied  semi-indirect 
lighting  seems  to  be  well  adapted  to  such  interiors,  since  there  are  usually  obj 
on  the  wall  which  require  a  fairly  strong  illumination.  However,  the  system  of  lighting 
must  naturally  be  adapted  to  the  architectural  scheme  of  the  interior  and  this  n 
demand  the  use  .,f  chandeliers.  In  old  mansions  there  are  not  infrequently  massive 
antique  fittings  and  the  conversion  of  these  to  gas  or  electricity  calls  for  considerable 
skill.  It  is  very  desirable  to  avoid  low-hanging  chandeliers  with  unscreened  brilliant 
lamps  such  as  are  inclined  to  dazzle  the  eyes  and  thro*  inconvenienl  shadows.  Such 
lights  should  be  screened  by  suitable  shades.  1,1.  if  miniature  electric  lamps  are  nood. 
the  bulbs  should  be  frosted. 

In  a  drawing  room  individual  taste  naturally  plays  an  important  part.    The 
type  of  lighting  employed  varies  according  to  the  Btyle  of  the  room  and  the 

which    it    is   put.      Some   people,   win.  entertain   a   good  deal,   like 

The  Drawing      to  have  the  room  flooded  with  light.    They  require  a  "  cheerful  "' 
or  Reception      iUumination  and  are  anxious  that  all  the  pictures,  china  or  other 
Room.  treasures  in  the  room  should  be  fully  displayed. 

<  others  prefer  a  "  cosy  "'  and  subdued  system  of  lighting,  making 

ofsilkshades  in  preference  to  cut  •_•         ..        Sometimes,  even  when  the  room  as 

a  wlu.le  is  brightly  Lighted,  there  are  little  curtained  alcoves  that  cm  conveniently  be 

tie.;  ttely,  forming  m  within  a  room*"  where  people  can  retire  for  a 

confidential  chat. 


THE  ILLUMINATING  ENGINEER  (oct. 


485 


Lumina  Bureau  Photo. 


Main  Hall  lighted  by  chandeliers,  each  carrying  four  small  candle-power 
completely  frosted  lamps. 


Lumina  Bureau  Pliofo. 


Drawing  Room  lighted  by  central  semi-indirect  unit  and  small  candle-power 
shaded  bracket  lights.     Silk-shaded  lamp  in  alcove. 
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An  arrangement  that  answers  well  in  many  drawing  rooms  is  to  have  a  central 
semi-indirect  fitting  supplemented  by  wall  brackets.    The  latter  should,  above  all  thi 
be  well  screened  so  as  to  give  a  soft  light,  for  they  almost  inevitably  come  within  the 
range  of  vision.     Lamps  of  10 — 15  candles  would  answer  best  in  these  circumstant 

In  most  cases  the  best  plan  would  be  to  provide  various  alternative 
of  lighting  so  as  to  meet  all  demands.  For  example,  the  central  fitting  may  be  equipped 
with  several  lamps  separately  controlled  so  that  either  a  brilliant  or  subdued  light  can  be 
obtained.  There  may  also  be  well  shaded  bracket  lights  or  portable  standard  lamps 
carrying  silk  shades.  In  the  ordinary  course  these  may  provide  all  the  light  that  is 
necessary,  but  when  there  is  company  the  central  fitting  can  be  turned  full  on.  An 
iUumination  of  3—5  foot-candles  would  probably  be  ample. 

One  advantage  of  the  semi-indirect  central  fitting  is  that  the  light,  being  reflected 
from  the  ceiling  in  all  directions,  comes  over  the  shoulders  of  people  reading  round 
the  fire,  whereas  people  in  this  position  would  naturally  hold  their  books  in  the  very 
worst  position  to  receive  light  from  the  wall-brackets.  It  is  an  old  and  sound  rule 
"  not  to  read  facing  the  light."  In  order  to  avoid  the  consequence  of  breaking  tins 
rule  adequate  illumination  from  the  central  fitting  is  needed  and  any  wall  bracket 
fittings  should  be  well  shaded  so  as  not  to  annoy  the  eyes. 

Many  drawing  rooms  open  out  into  verandahs.  These  may  be  lighted  by  tasteful 
fittings  hung  from  the  roof  and  then  provide  an  excellent  place  for  reading  on  summer 
evenings,  a-  well  as  giving  a  cheerful  effect  when  seen  from  the  garden. 

In  the  dining  room  the  table  is  usually  the  chief  centre  of  interest  and  it  is  customary 
to  provide  a  Btrong  illumination  thereon,  leaving  the  rest  of  the  room  in  a  relatively 
subdued  light.     The  table  is  often  illuminated   by  a   lamp    in    a 
The  Dining         silk  shade.    This  may  enclose  an  appropriate  translucent  re- 
Room,  throwing  most  of  the  light  downward'-,  but  allowing  some  to  paas 

out  and  illuminate  the  shade,  giving  a  pleasing  effect.      The  shade 
should  he  hung  at  smh  a  height  above  the  table  that   it  does  not   interfere  with  the 

v',,u  of  j pie  looking  across  the  table,  and  the  shade  should  he  just  deep  enough  to 

i  en  the  lighl  from  the  eyes  of  people  facing  it  ;  it  should,  however,  not  enclose  the 
lamps  bo  completely  as  t<.  prevenl  the  more  remote  parts  of  the  table  being  illuminal 

The  illumination  on  the  table  may  be  3 — 5  foot-candles,  hut  one  or  even  half  a 
loot-,  ;n, ,i|(.  would  probably  BufEce  for  the  rest  of  the  room.  To  provide  this  a  central 
•  luster  ,,f  lamps  on  the  ceiling,  in  conjunction  with  the  Bhaded  lamp,  may  he  used. 
Tin-  combination  i-  a  common  our  in  middle-class  bona 

In  larger  rooms  more  elaborate  chandeliers  carrying  cut-glass  globes,  or  crysl 

may    he    used.      .Much    depends   on    the    purpose    which    a    dining    room    serve-         V  »1 

infrequently  it  is  used  by  people  for  reading  and  writing  and  it  is  often  convenient  to 
have  brackel  lights  on  either  side  of  the  fireplace  or  outlets  from  which  j 
lights  'an  he  fed.    Sometimes,  too.  there  are  pictures  <>u  the  walls  which  require  a 
higher  general  illumination  than  is  usual  with  silk  shaded  lamps, and  in  such  «■ 
,  handeliers  carrying  lamps  in  diffusing  globes  may  well  I mployed.     If  the  room 

i-,   tOO   large    to    he   completely  lighted  from  a  central  chandelier,  lamp-  over  the  - 
hoard  should  also  he   pi,,\  lde,|. 
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Luittina  Bureau  Photo. 

Central   chandelier   carrying   bowl   and 
four  surrounding  globes. 


Lamina  Bureau  Photo. 
Central  indirect  light  of  novel  pattern. 


DINING  ROOM  LIGHTING. 

The  adjacent  photographs  show  three 
distinct  methods  of  lighting  a  dining 
room. 

In  the  two  upper  views  general 
lighting  (giving,  however,  the  strongest 
illumination  on  the  table)  is  provided, 
but  there  is  also  sufficient  light  to  show 
up  the  pictures  on  the  walls. 

In  the  other  view  we  have  the 
conventional  strong  lighting  of  the 
table,  with  subdued  illumination  for 
the  surroundings. 


Lumina  Bureau  Photo. 

Conventional  lighting  by  silk  shaded 

central  lamp  and  lights  on  ceiling. 
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Each  room  in  a  house  presents  its  special  problems.     In  a  boudoir  a  Boft  well-   ■ 
screened  tem  of  lighting  is  usually  preferred.     In  the  billiard  room  the  lighting 

has  become  practically  standardised.     A  foil-sized  table  requires 
Various  Rooms,   six  svmmetrically-placed   lights  of  50 — 60  c.p.  each,   completely 

screened  by  deep  conical  cardboard  shadec      By  this  means  an  > 
illumination  of  15 — 20  foot-candles  can   he  secured.    Tin-  surroundings  should  be 
lighted  in  a  subdued  manner  make  the  table  the  chief  centre  of  intee 

Special  illumination  for  tin;  marker  may  be  desirable,  a  local  light  screened  from  the 
eyes  of  players  bring  used. 

In  the  library  tin-  main  essential  is  to  provide  a  good  reading  illumination  of  not 
less  than  three  foot-candles  on  the  table,  and  it  is  particularly  important  in  this  room 
se  that  the  lamps  air  well  shaded  and  do  not  appear  "  glaring.'1  The  light  should 
also  be  well  diffused  so  as  to  avoid  inconvenient  reflections  from  shiny  paper.  Here, 
again,  the  table  should  be  more  brightly  lighted  than  the  rest  of  the  room,  but  it  i< 
necr-  allow  sufficient  illumination  (say  one  foot-candle)  for  the  shi  that 

titles  of  books  can  be  clearly  read. 

Landings,  oorridon  and  stairs  only  require  enough  illumination  to  enable  people 
to  see  their  way  about  in  comfort.  One  foot-candle  on  the  floor  is  usually  sufficient . 
but  on  some  landings  more  may  be  desired  with  a  view  to  showing  off  the  surroundii 
On  the  stairs  the  screening  of  the  lights  is  an  important  matter.  Insufficient  light 
may  cause  a  person  to  stumble,  but  a  strong  light  in  his  eyes  may  have  the  same  effect. 
The  essential  point,  therefore,  is  to  equip  the  lamp  with  a  shade  throwing  most  of  the 
light  on  the  stairs,  but  screening  tin-  actual  source  from  the  eyes  of  anyone  about  to 
descend.  When  electric  lighting  is  used  it  is  convenient  to  control  the  lights  on  a 
landing  by  "  two-way*1  switches,  so  that  they  can  be  turned  off  either  from  the  top 
or  the  bottom  of  the  stain. 

In  .i  bedroom  the  place  where  light  is  mainly  needed  is  the  dressing-table.    Two 
well-shaded  lamps,  on  either  Bide  of  the  minor  should  be  provided,  so  that  the  Em  • 

anyone  standing  at  the  table  receives  lighl  from  several  different 
Bedrooms.        directions.     A  Bingle  lamp  is  sometimes  used  but  thie 

factory,  as  there  is  a  tendency  for  pari  of  the  fan-  to  be  left  in  i 
plete  shadow.  The  room  as  a  whole  should  also  be  well  lighted.  A  person  dressing 
likes  to  examine  his  full  length  appearance  in  the  mirror.  A  lady,  for  example, 
m. iv  wish  to  judge  of  the  effect  of  the  dress  she  is  wearing,  which  will  subsequently 
have  to  st. ind  the  brilliant  illumination  in  the  ballroom,  and  should  therefore  be  well- 
lighted  in  the  bedroom  as  well.  It  is  hardly  possible  for  a  person  standing  in  the 
centre  of  the  room  to  receive  adequate  illumination  from  tin-  local  lights  avu  the 
dressing-table, and  a  good  central  < >ut b-i  would  often  be  appreciated.  In  additi.  i 
lighl  over  the  wash-stand  is  desirable,  ami  there  should  also  be  an  outlet  by  the  bed* 
Bide  for  a  portable  lamp  capable  of  being  readily  turned  on  during  the  night  if  need  be. 

The  necessity  for  '_'o..«i  illumination  in  the  bathroom  is  evident.     Materials  which 

will   withstand  a   .-tea  mdadeii   atmosphere  should  of  course   he   employed.      It    is  now 

becoming  usual  to  employ  white  1  ilea  or  a  bghl  distemper  on  'he  walls,  which  materially 

aids  'h»'  illumination.       \  rule   'he   bathroom,   being   Comparatively  small  in 

(.in  he  lighted  by  a  single  central  outlet. 
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Lumina  Bureau  Photo. 


Boudoir. — Central  chandelier  carrying  three  lamps  in  diffusing  globes.     Small 
shaded  writing  lamp  on  table. 


Lumina  Bureau  Phoio. 

Billiard  Room,  showing  usual  six-light  arrangement  for  tables,  with  conical 
cardboard  shades.  The  illumination  for  the  surroundings  is  subdued, 
but  there  are  a  lumber  of  bracket  lights  which  enable  people  to  see 
their  way  about  in  comfort. 


490 


THE  ILLUMINATING  ENGINEER  (oct.) 


\.  \t  lei  08  take  the  kitchen.     There  is  a  close  connection  between  illumination. 

and  cleaniness,  darkness  and  disorder.     The  lighting  of  the  kitchen,  therefore,  deserves 

special  care.     It  is  clearly  unreasonable  to  expect  silver  and  dishes 

Kitchen,  scullery,  placed  in  the  full  blaze  of  lighl  on  a  dining-room  table  to  Look  nice 

pantry,  &c.       unless  they  can  be  cleaned  and  arranged  nndei  an  equally  good 

illumination.     Moreover,   the   kitchen   in   the  average   middle-class 

home  is  used  by  the  servants  for  many  different  occupations.     Cooking  is  done  on 

the  range  and  oven,  dishes  are  laid  out  on  the  table,  and  reading  and  sewing  may 

fill  up  the  evening.    The  chief  points  where  lighl  is  required  are  the  ovens,  the  table 


I.umiua  Jtitrenu  Photo. 

Bedroom.    Tun  adjustable  Bhaded  1  i i_i  1 1 1 — 

over  dressing  table.    Special  li.^ht  over  mil 

length  mirror. 


I.uminn  Hiirfan  Photo. 

Kitchen.— Adjustable  shaded  light  over 
table,  special  light  over  dn 


and  the  dresser.  An  adjustable  pendanl  over  the  table  is  very  useful,  being  lowered 
when  fine  work  Lb  to  be  done  and  raised  when  the  iUomination  is  wanted  all  over  the 
room.    A  hxal  lighl  to  illuminate  the  dressei  should  also  be  provided. 

Somewhat  similar  coiisidt -rat ions  apply  to  the  lighting  of  the  pantry  and  souHery, 
and  even  the  m,ii ci-iinr should  not  be  forgotten. 

I.  itly,  good  illumination  in  the  home  is  essential  in  tin  mil  ri  >\s  of  t/n  ihiJ'Irrn. 
The  illumination  of  the  nursery  should  be  managed  with  special  care.  Educational 
authorities  have  been  giving  the  lighting  of  schools  very  serious  attention.  But 
it   is  not  enough  for  the  schoolroom  to  be  well  lighted  if  the  children  are  allowed 

to  read  in  dimly-lighted  come:-  when  they  are  at   home.      Again,  if  children  become 

accustomed  to  insufficient, make-shift  methods  of  lighting,  they  in  turn,  when  they 
grow  up.  will  view  the  same  conditions  with  indifference  in  their  own  homes,  and  so 
the  evil  gets  perpetuated. 

I'  of  the  child,  therefore,  if  for  no  other  reason,  good  lighting  in    he 

home  is  an  urgenl  necessity. 
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SOME    NOTES    ON    THE    HALF-WATT    LAMP. 


By  An  Engineering  Correspondent. 


At  the  present  moment  the  sudden 
withdrawal  of  supplies  of  electric  lamps 
from  the  Continent  has  drawn  attention 
to  the  problems  involved  in  their  manu- 
facture particularly  in  regard  to  the 
recently  introduced  half-watt  lamp. 
Some  notes  on  the  chief  features  of 
these  lamps,  as  outlined  in  a  number 
of  recent  papers  before  various  engineer- 
ing societies,  may  therefore  be  of 
interest. 

Life  and  Efficiency. 

Previous  to  the  invention  of  the  half- 
watt  lamp,  as  we  now  know  it,  numerous 
attempts  had  been  made  to  improve  the 


and  the  lamp  would  only  last  a  short 
time.  In  a  recent  paper  by  Dr.  K.  Mey 
before  the  Verband  deutscher  Elektro- 
techniker  the  following  diagram,  illus- 
trating the  performances  of  an  ordinary 
tungsten  filament  run  at  various 
efficiencies,  was  given.  It  will  be  seen 
how  rapidly  the  life  falls  off  when  the 
efficiency  is  increased  beyond  one  candle 
per  watt.  On  the  other  hand  the  half- 
watt  lamp  (shown  by  the  thick  curve) 
was  still  giving  over  80  per  cent,  of  its 
original  candle-power  after  800  hours. 
The  writer,  however,  has  received  from 
a  trustworthy  source  a  life  curve  of 
a  half-watt  lamp  extending  over  more 
than    2,000    hoars.       During     the    first 


hoJJ 


c 


Half-watt 


0     100    200    300    400    500    600    700    800 

Hours. 

FlG.  1. — Showing  diminution  in  candle-power  of  ordinary  tungsten  lamps  ( fine  line) 
at  various  efficiencies,  compared  with  a  half-watt  lamp  (thick  line).     [Dr.  K.  Mey.] 


efficiency  and  strength  of  the  ordinary 
tungsten  lamp,  one  of  the  most 
noteworthy  steps  being  the  production 
of  drawn  wire  spiral  filaments,  which, 
some  people  consider,  may  eventually 
replace  the  ordinary  straight  filaments 
altogether.  It  is,  of  course,  well  known 
that  an  ordinary  tungsten  lamp  could 
be  made  to  work  at  half  a  watt  per  candle 
by  over-running  it,  but  the  disintegration 
•of   the    filament    would    be    very   rapid 


200  hours  the  original  candle-power 
increased  somewhat  and  then  fell  to 
its  initial  value,  after  which  it  fell 
steadily  until,  after  burning  2,000  hours, 
it  was  still  giving  83  per  cent,  of  the 
original  candle-power. 

Under  favourable  conditions,  therefore, 
very  good  results  may  be  expected, 
although,  naturally,  if  lamps  are  imper- 
fectly made  (as  some  of  the  first  intro- 
duced in   England   doubtless   were)   the 
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life  may  be  considerably  less  than  that 
shown  above. 

It  is,  however,  rather  too  early  to  give 
full  data  on  the  life  of  these  lamps. 
From  the  tests  that  have  come  under 
the  author's  notice,  and  also  from  the 
published  data  so  far  available,  it  would 
appear  that  most  "  half-watt  "  lamps 
operate  abort  065  watts  per  candle, 
although  with  the  higher  candle-power 
units  more  efficienl  results  may  doubtless 
be  obtained.  But  it  should  be  remem- 
bered thai  the  increase  in  efficiency 
of  the  half-watt  lamj).  as  compared  with 
the  lamp  with  ordinary  straighl  tungsten 
filaments,  is  greater  than  would  appear. 
The  reason  for  this  is  that  the  half-watt 
lamp  approaches  closer  to  a  point  source, 
radiating  lighl  uniformly  in  all 
directions;  owing  to  the  long  neck 
and  the  shape  of  the  filament  the 
obstruction  of  light  by  the  cap  ii  not  so 
great  and  the  mean  spherical  candle- 
power  is  therefore  aa  much  as  85  per  cent. 
of  the  horizontal. 

Tmkory  of  the  Half-Watt  Lamp. 

The  accounl  of  the  researches  leading 
up  to  these  results  makes  interesting 
reading.  They  are  described  in  Dr. 
Mey's  paper  and  also  in  a  recent  con- 
tribution  by  Langmuir  and  Orange.* 
At  0*6  watt  per  candle  bulbs  of  ordinary 
lamps  blacken  badly  in  a  couple  of  hours. 
Means  had  therefore  to   be  devised  of 

Checking  this  effect .  A  series  of  experi- 
ments was  made  on  the  effect  of  all  the 

B     likely     to     exist     in     lain])     luilhs. 

It  was  found  that  the  blackening  was 
largely  accelerated   by  the  presence  of 

water  vapour,  and  this  is  believed  to  be 
the  main  cause  <>f  the  EaU  in  candle-power 

. . f  badly-made  lamps.  <  )n  the  other  hand, 
the  blackening  oi  properly-made  lamps, 

as  well  as  those  run  at  exceptional  high 
efficiencies,  appeared  to  be  due  to  simple 
evaporation     from     the     filament,     which 

occurs   at    temperatures   Ear   below   the 

meltimr  point   Of  tungsten  (just   as  water 

vapour  is  given  off  m  large  quantities 

from      heated      water,      long      before      it 

boils). 


•Paper  read  before  the  an.  fast, 
oi  Bee.  Bngnv  i  rs,  /-./•••  World,  Oct.  18th, 
1913. 


In  order  to  increase  the  efficiency  of- 
tungsten  lamps  it  was  therefore  necessary 
either  to  check  the  rate  of  evaporation 
or  to  prevent  the  evaporated  material 
blackening  the  bulb.  Both  methods 
have  been  employed:  (a)  by  the  intro- 
duction into  the  bull)  of  ine  ^uch 
as  nitrogen,  and  (6)  by  making  use 
of  convection  currents  so  that  the 
evaporated  material  is  carried  upwards 
into  the  neck  of  the  lamp  instead  of  being 
deposited    opposite    the    filament. 

But  it  will  be  observed  that  the  intro- 
duction of  such  gases,  which  conduct 
heat,  tends  to  lower  the  temperature  of 
the  filament.  To  counteract  this 
necessary  to  increase  the  temperal 
of  the  filament  still  further.  Fortunately 
the  amount  of  light  radiated  by  the 
filament  increases  with  rising  tempera! ore, 
much  more  rapidly  than  the  rate  of 
evaporation.  By  increasing  the  tempera- 
ture sufficiently  it  was  found  possible 
to  make  filaments  which  would  ojx 
in  the  atmosphere  of  inert  gases  at 
about  half  a  watt  per  candle  for  a 
thousand  hours  or  more.  In  order  to 
achieve  this  result  the  nature  of  the 
filament  is  an  important  factor.  The 
cooling  effect  of  the  <_ras  has  a  much  more 
serious  effect  when  the  incandescent 
wire  is  thin  than  in  the  case  of    a  stout 

filament  of  large  diameter.      Practically 

the  same  result  is  obtained  by  winding 
the  filaments  in  the  shape  of  a  tightly 
coiled  helix. 

The  chief  points  in  the  design  of  the 
half-watt   lamp  thus  appear  to  be  (1)  the. 

Burrounding  the  filament  by  an  atmos- 
phere of  suitable  inert  gases,  which 
checks  the  evaporation.  It  is  generally 
believed  that  nitrogen  is  mainly  used,  but 

Lmgmuir  and  Orange  state  that  STgOO 
will    L'ive    better    results,    and    attempts 

have  been  made  to  manufacture  this 
in  commercial  quantities. 

(2)  The  use  of  a  long  neck  to  the  bulb. 
Tins    serves    the    double     purpose     of 

enahliii'_r  the  filament  to  !>••  removed  M 
far  as  possible  from  the  point  where  the 
wires  are  h'd  in.  so  as  to  minimise  the 
sffecl  ofthegreai  heal  :  and  of  providing 
a  chamber  into  which  the  heated  g 
can    ascend    carrying    with    them    the 

mat. rial  thrown  off  by  the  filar. ent. 
(In  some  lamps  a  mica  screen  is  inserted 


THE  ILLUMINATING  ENGINEER  (oct.) 


493 


at  the  base  of  the  neck  which  would  seem 
to  interfere  to  some  extent  with  this 
convection  effect.) 

(3)  The  use  of  a  thick  filament  operated 
at  a  high  temperature  and  preferably 
wound  in  the  form  of  a  helix. 

Range   of  Candle-Power  Available. 

No  doubt  such  a  filament  is  also  better 
fitted  to  stand  such  evaporation  as 
twists.  Naturally  the  use  of  such  stout 
wire  filaments  makes  it  somewhat 
difficult  to  produce  lamps  of  low  wattage 
for  a  high  P.D.  But  already  it  has  been 
found  possible  to  make  lamps  consuming 
only  100  watts  at  55 — 65  volts.  The 
half-watt  lamp  is  thus  par  excellence 
a  high  candle-power  lamp,  1,000 — 3,000 
candles  being  readily  obtained  from 
a  single  filament,  while  in  the  United 
States  a  lamp  giving  as  much  as  10.000 
candles  (probably  the  highest  candle- 
power  yet  derived  from  a  single  lamp) 
is  said  to  have  been  made.  In  this 
respect  the  half-watt  lamp  seems  to  be 
going  through  the  same  evolution  as 
the  ordinary  tungsten  lamp,  and  no 
doubt  in  course  of  time  lamps  of  smaller 
consumption  will  be  made.  An  interest- 
ing new  development  has  been  the 
manufacture  of  low  voltage  lamps  for 
automobile  lighting  giving  about  30 
candles.  The  use  of  transformers  in 
order  to  enable  such  lamps  to  be  operated 
off  the  ordinary  lighting  pressure  (here 
again  history  repeats  itself)  is  well  worth 
consideration. 

It  is  stated  in  the  paper  by  Langmuir 
and  Orange,  that  the  gaseous  contents 
in  the  bulb  of  the  half-watt  lamp  have  a 
pressure,  when  cold,  of  about  2/3 
atmosphere.  When  the  lamp  is  lighted 
up  the  pressure  becomes  approximately 
the  same  as  that  of  the  air  outside.  This 
has  a  rather  curious  consequence, 
namely  that  when  the  lamp  is  broken 
the  explosive  report  that  accompanies 
the  smashing  of  an  ordinary  tungsten 
lamp  (with  the  filament  operating  in 
vacuo)  does  not  take  place.  Another 
point  to  be  noted  is  that  the  gases 
enclosed  in  the  lamp  are  quite  inert 
and  non  poisonous  and  their  escape  into 
the  atmosphere  when  the  lamp  is  broken 
should  not  have  any  injurious  con- 
sequences. 


When  the  ordinary  tungsten  lamps 
were  first  introduced  the  fragility  of 
the  filaments  was  a  drawback.  The 
filament  of  the  half-watt  lamp  on  the 
other  hand  appears  to  be  strong 
mechanically,  thanks  to  the  recent 
introduction  of  spiralised  ductile  tungsten 
wire.  The  original  tungsten  lamps  were 
invariably  burned  in  a  vertical  hanging 
position  owing  to  the  tendency  of  the 
heated  filament  to  sag.  In  the  same 
way  (but  for  a  different  reason,  namely, 
to  facilitate  the  upward  convection 
effect  of  the  hot  currents  of  air.  into 
the  neck  of  the  lamp)  it  is  recommended 
that  half-watt  lamps  of  the  ordinary 
type  should  be  burned  hanging  vertically. 

Proper  Methods  of  Shading  Essential. 

The  high  intrinsic  brilliancy  of  the 
metal  filament  was  often  commented 
upon  when  they  were  first  introduced. 
But  the  brightness  of  the  half-watt 
tungsten  filament  (stated  by  Langmuir 
and  Orange  to  be  1,200  candles  per 
square  inch)  is  presumably  considerably 
greater  owing  to  its  greater  temperature 
of  incandescence.  The  necessity  for 
proper  methods  of  shading  is  therefore 
still  more  evident  with  the  new  lamps. 
This  has  stimulated  the  design  of  special 
fittings  of  which  there  are  now  a  great 
variety  on  the  market. 

Another  point  that  deserves  mention 
is  the  application  of  half-watt  lamps 
to  indirect  and  semi-indirect  lighting. 
Indirect  lighting  was  used,  but  only  to  a 
very  small  extent,  with  the  carbon 
filament  lamps.  Then  the  tungsten  high 
candle-power  units  arrived  and  the  higher 
efficiency  of  these  gave  a  great  impetus 
to  indirect  and  semi-indirect  methods. 
Now,  with  the  half-watt  lamps,  there 
is  still  more  inducement  to  make  use  of 
these  methods,  firstly,  because  the  need 
for  screening  the  very  bright  filaments 
is  more  urgent,  secondly,  because,  owing 
to  their  higher  efficiency,  a  half-watt 
semi-indirect  system  compares  very 
favourably  with  a  direct  lighting 
system  using  ordinary  tungsten  lamps. 
Here  we  have,  again,  an  illustration 
of  the  fact  that  greater  efficiency 
encourages  the  use  of  effective  methods 
of  shading. 

c2 
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Opportunities    for    the    Half-Watt 
Lamp. 

Time  is  needed  before  it  can  be  seen 
where  the  new  lamps  will  be  most  widely 
used,  and  how  far  they  may  be  expected 
to  replace  existing  iUuminants.  But 
for  the  lighting  of  large  interiors  and  Eor 
spectacular  outside  lighting  they  would 
appear  to  have  specially  good  prosp 
In  many  cases  one  would  expect  them 
to  prove  acceptable  for  railway  station 
lighting,  and   in   the   lasl    issue   of  this 

journal   a    good  example   was   mentioned 

(Liverpool    Street,    London).     We    may 

also  expect   to  See  them  widely  used  tot 

t-lighting,  although  not  much  has 
vet  been  done  in  London  in  this  respect. 
'When  lamps  have  to  be  bung  at  a  high 
level  the  advantage  of  having  a  unit 
that  <h,es  not.  like  an  arc  lamp,  require 
periodical  attention  is  evident  ;  possibly, 
in  view  of  the  Btoppage  of  the  Continental 
suppiv  of  an-  lamp  carbons  owing  to 
th,.  war.  the  advantage  of  this  may 
become  still  mote  manifest. 

The  adaptability  of  the  spiral  filament 
would  also  Beem   to   favour  their  use  for 

many  special  purposes,  e.g.,  in  photo- 
graphic studios,   and  as   cinematograph 

projector   lam].-,      li    is   well-known   that 

the  great  difficulty  in  applying  electric 

incandescent  lamps  t.»  projection  purp 

ha-  been  to  concentrate  the  Ugh1  over  the 
small     area      required      from      an     optical 

standpoint.  The  new  compact  thick 
filaments  Beem  to  cany  us  appreciably 
nearer  'he  solution  of  the  difficulty, 
an. I   special    projector   half-watt    lamps, 

with  filaments  mounted  so  as  to  con- 
centrate the  light  mainly  in  one  direction. 

have  recently  been  put  upon  the  market. 

Photography  lkd  "  Ahtificial 

d  wiioiit." 

Another  advantage  ol  the  new  lamps, 
whi.h  will  doubtless  have  a  bearing  on 
their  utility  for  photographic  pun 

j,        the       whiter        colour        of        the       light 

obtained     it  i  •  rdina    to    some    recent 

experiments  of  LucJriesh  the  spectrum 
of  the  light  is  not  widely  different  tr<  m 

thai    of    the    open    whit.-    arc*      Colours 


should  theiefore  appear  more  "  natural  "• 
as  revealed   l»v  daylight)  than   by 
the  light   of  the  old  ordinary  tung 

lamp-. 

The     fact     that     the     light     is    already 

decidedly  nearer  daylighl  than  that 
of  the  ordinary  carbon  filament  ah., 
•hat  the  lamps  could  l»e  more 
easily  applied  for  the  production  of 
■■  artificial  daylight."  With  the  ordinary 
tungsten  lamp  a  close  resemblan* 
daylight  can  be  secured  by  using  a  suitable 
gelatine-glass  film,  or  by  coating  the  lamp 
with  a  special  lacquer.  With  the  half- 
watt  lamp  there  should  he  a  double 
gain.  Firstly,  because  the  efficiency 
is  higher  and  the  inevitab'e  loss  of 
through  the  age  of  coloured  glasses  i-  not 
so  important.  Secondly,  because,  owing 
to  the  whiter  colour  of  the  light,  it  would 
presumably  not  be  necessary  t<>  al 
so  much  liL'ht  by  the  filter  or  lacquer 
as  in  the  case  of  ordinary  lamps. 

Limits  of  Efficiency 

Finally,  it  is  of  interest  to  inquire  what 
is  the  ultimate  efficiency  likely  to  be 
attained  with  the  half-watt  lam]..  Accord- 
ing to  a  recent  series  of  researches  by 
Lux  (one  of  the  most  complete  physical 
investigations  yet  published)*  a  half- 
watt  lamp  taking  ••••'.I  watts  per  if  K 
works  at  a  temperature  of  about  2.4(H)0 
abs.     Dr.     Lux     estimate-;     that      under 

present   conditions  roughly  •")  per  cent. 

of  the  energy  given  t..  the  lamp  is 
converted  int..  visible  light.  We  are 
therefore  still  very  far  from  our  ideally 
efficient    iUuminant.     Further,  it    would 

appear     that     at     the     melting     point     of 

tungsten  (approx.  3,200  ah-,  f)  the 
specific  consumption  would  he  0*3  watts 

per    ELK.,    SO    that     physical    conditions 

Beem  t<>  set  a  limit  to  further  develop- 
ments  on    th--    present    lines.    On    the 

other   hand    it    is   of  course   still    possible 

that  by  altering  the  nature  of  the 
filament    and   the  nirrounding   it 

still  considerable  progress  may  be  mad.-. 

Meantime  let  us  he  thankful  for  the  very 
substantia]  increase  in  efficiency  already 
ired. 


•  The  Half-Watt  La...),  in  Photo- 
graphy, M-  Luckieah,  I ''■  World,  July 
18th. ' 


*  Klrkirotrchnisc}t<     Zeitachrift,     fay 
28th,  l'.U  i. 
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NATIONAL    RELIEF    FUND. 

[At  the  present  time  many  readers  of  "The  Illuminating  Engineer" 
are  doubtless  experiencing  the  dislocation  of  trade  caused  by  the 
war  and  appreciate  only  too  well  the  distress  that  may  result.  ,We 
all  hope  and  believe  that  the  trouble  is  only  temporary  and  that 
eventually  our  industries  will  be  more  prosperous  than  ever.  Mean- 
time it  is  our  duty  to  "  hope  for  the  best  but  prepare  for  the  worst," 
and  especially  to  see  that  the  relatives  of  those  who  have  gone  to  the 
front  do  not  suffer. 

Everyone  can  help  a  little  and  the  readiest  way  of  doing  so  is  to 
subscribe  to  the  National  Relief  Fund,  making  use  of  the  coupon 
reproduced   below. — Ed.] 

/    enclose    £  s.  d.    toward    the    Prince    of  Wales's 

NATIONAL    RELIEF    FUND. 

Address 


This    coupon    should    be    filled    in,    and    the    envelope,    which    need    not    be    stamped, 
addressed   to   H.R.H.   The   Prince    of  Wales,  Buckingham   Palace,   London. 


'THE  HOMES  THEY  LEAVE  BEHIND." 

We  have  received  from  Mr.  C.  Arthur  Pearson,  Joint  Hon.  Secretary  of  the 
National  Eelief  Fund,  a  copy  of  the  song  with  the  above  title,  written  by  Mr.  Harold 
Begbie.  The  music  is  by  Walter  Rubens,  and  the  song  is  published  by  Messrs.  Enoch 
and  Sons  (14,  Great  Marlborough  Street,  London,  E.C.)  for  the  benefit  of  the  National 
Relief  Fund. 

The  words  of  the  song  make  a  direct  appeal  for  the  relatives  of  those  who  have 
gone  to  the  front,  the  tune  is  a  catchy  one,  and  it  is  hoped  that  "  The  Homes  they  Leave 
Behind  "    will  soon  be  sung  far  and  wide  throughout  the  country. 

We  note  that  75  per  cent,  of  the  profits  from  the  sale  of  the  song  will  be  devoted 
to  the  National  Relief  Fund.  The  remainder  will  go  to  the  Variety  Artistes  Benevolent 
Fund  and  Institution,  this  benefiting  a  class  of  people  who  are  feeling  the  effects  of 
the  war  very  keenly  at  the  present  time. 

CANADA  S  GIFT." 

Sacks  to  be  sold  at  5s.  each. 

Canada  is  making  a  splendid  gift  of  flour  to  the  Mother  Country.  It  has  been 
decided  that  the  sacks,  when  empty,  should  be  sold  as  souvenirs  at  5s.  each.  Two- 
thirds  of  this  sum  will  be  devoted  to  the  Prince  of  Wales's  National  Relief  Fund,  and 
one-third  to  the  Belgian  Refugees  Fund.  The  sacks  are  all  marked  "  Canada's 
Gift." 

Applications  for  the  sacks  as  souvenirs,  accompanied  by  a  remittance  of  5s.,  should 
be  sent  to  the  Hon.  Secretaries,  National  Relief  Fund,  York  House,  St.  James's 
Palace,  London,  S.W.     Applications  will  be  dealt  with  in  strict  rotation. 


4'.*., 
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REVIEW   OF   THE 
TECHNICAL    PRESS. 


Tin:  number  of  articles  on  illumination 
during  the  pasl  month  baa  naturally 
been  muefa  less,  owing  to  the  stoppage  of 
th,-  Continental  journals.  A  variety  of 
|).i|).  rs  were  read  al  the  Convention  of 
the  Illuminating  Engineering  Bociety 
■  i  r.S. A.)   this    month    but    they   are    nol 

\i-t    to   hand. 

Ifoel  «>t'  tli*-  journals  in  <  - 1« -- •  t  Britain 
are  occupied  with  the  effecl  ol  the  war 
on  the  bghting  industry.  Several  com- 
m, nt  upon  the  altered  appearance  of  the 
streets  of  London  by  night,  the  running 
of  lamps  on  reduced  pfoosuroand  turning 
out  of  alternate  lamps,  and  the  painting 
..t'  obscuring  bands  round  the  globes  so 
■  make  the  lights  invisible  to  air- 
ship-. 

In  \  iew  of  t  he  altered  conditions  now 
prevailing,  an    illustrated   article    in   the 
m    Monthly  l  June),  showing  ;>    - 

«.i  pictures  of      The  Lights  <>t   I don," 

iimki^  rat  her  curious  reading.  <  me  inter- 
esting feature  is  thai  in  most  of  these 
pictures  the  figures  of  people  and  vehicles 
shown  which  makes  one  wonder 
whether  they  wen  taken  entirely  bj 
ificial   Lighl  ' 

There  are  s  number  of  ail  icles  1 

•  ili.        ii. il  on  .       I'.       K.       Rl<  HTMYEB 

{Eke.  World,  August  22nd)  raises  the 
•ion  whether  modern  eye-strain  may 
in  it  be  due  in  somi  measure  to  the  facl 
thai  we  n''U  use  our  eyes  continuously 
fur  ii  much  longer  period  than  we  used 
to  do  ;  owing  to  the  fad  of  artificial  Lighl 
being    available    our    eyes    are    on    the 

tlmosl  w  ii  houl  cessal  ion,  w  hi 
in  times  gone  by  the  number  of  hours 
during  which  there  was  no  Light  was  much 
greater.  Possibly  our  eyes  maj  gel 
adapted  to  the  new  conditions  in  course 
nt  tune. 

II.    I.i  <  km  - m   [Phy       /■'■ 
Bcribes    Bonn  lea    on    the  flicker 

photometer,    and    the    decay    <i    colour 
sensations.     I'     appears    that 
n-blue  light  -  !>•  bave  qirite  difl 


as  regards  flicker;  the  persistency  • 
red  flicker  on  a  green  ground  is  not  the 
.-.iiu.-  as  that  of  a  green  flicker  on  ■  red 
ground.  Also  the  contour  of  the  boun- 
dary between  the  iUununated  Burl 
affects  the  point  at  which  flicker  dis- 
appears. Nevertheless,  th<-  author  still 
considers  the  flicker  photometer  one  of 
the  best  for  coli  or-work,  and  be  describes 
an  interesting  experiment  designed  to 
test  its  correctness.  Light  of  a  pure 
Bpectrum  yellow  was  compared  against  a 
yellow  identical  to  the  eye,  but  made  up 
of  a  mixture  Of  red  and  green.  Now  it 
the  Component  colours  do  not  "  add  up 
satisfactorily,  th<-  resull  with  the  flicker 
photometer  would  not  be  the  same  as 
that  obtained  by  an  "equality  of  bright- 
it  :  yet  it  was  found  that  the 
same  resull  was  obtained  with  both  types 
of  photonii  t- 

Among    other   articles    we    may    note 
.1.  ECowaxjbc  [Bull.  Sec.  del  Klectrit 
May)  on  the  electric  spark  as  a  source  of 
ultra-violet    light.     There    i-    reason    to 

think   that    tlir  electric  .-park   would   ho  a 

very  efficient  source  of  ultra-violet  energy, 
;ui(i  the  author  describes  tests  showing 
that  with  hi-  apparatus  l"  20  watts 
would  Buffice  for  tin-  sterilisation  of  one 
cubic  metre  of  water.  Be  also  gives  the 
results  of  experiments  on  tin-  effect  <>i  the 
atmosphere  in  which  the  spark  i-  de- 
veloped, ili''  nature  of  the  electrical 
discharge  and  the  quality  of  the  electrodes, 
an  given. 

tn  the  Electrical  World  (July  25th)  there 
account  of  ;i  new  form  of  search- 
light, tlf  electrodes  of  which  are  cooled 
by  .1  spray  of  alcohol.  This  has  the  effecl 
of  keeping  the  cr.iti  r  within  a  much 
mallei  ■  ont  idi  rabfy  increasing 

it.-  intrinsic  brilliancy. 

\.  .1.  M  kxowi  a  and  U.  A.  Os<  etwaxj) 
ribe  some  experiments  on  the  starting 
currenl    of   half-watl    lamps   [Electr 
August    28th)   whi«h   seems    to   !"■   very 
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similar  to  that  experienced  with  lamps 
of  the  ordinaiy  "ariety. 

A.  L.  Powell  describes  an  installation 
of  these  lamps  in  a  church  {Elcc.  World, 
August  22nd),  and  H.  B.  Wheeler  and 
J.  A.  Hoeveler  deal  with  the  illumin- 
ation of  small  show-windows  (Elec.  World, 
August  15th). 

In  the  General  Electric  Review  for 
August  there  is  a  review  of  the  Report 
recently  issued  by  the  Lamp  Committee 
of  the  National  Electric  Light  Association. 
Some  curves  are  presented  showing  the 
enormous  growth  of  the  incandescent 
lamp  business  in  the  United  States  and 
the  steady  way  in  which  the  tungsten 
lamp  has  superseded  carbon  filaments. 
It  is  worthy  of  note  that  although  the 
average  wattage  of  lamps  sold  has 
slightly  decreased  during  the  last  seven 
years  (from  53  to  47)  the  average  candle- 
power  has  been  nearly  doubled  (from 
18  to  29-4).  This  illustrates  forcibly  the 
policy  pursued  in  that  country  of  en- 
couraging people  to  make  full  use  of  the 
new  lamps  but  not  to  be  parsimonious  in 


their  lighting.  An  important  element  in 
popularising  the  new  lamps  has  been  the 
"  free  renewals  "  system  adopted  by 
many  of  the  leading  supply  companies. 

Among  articles  on  gas  lighting  we  note 
that  by  C.  B.  Outon  on  the  Selas  system 
(Q.W.,  August  22nd,  J.G.L.,  August 
18th).  This  system  uses  a  mixture  of 
two  parts  air  and  one  part  gas,  delivered 
at  a  pressure  of  10  inches.  In  this 
installation  an  efficiency  of  50  candles 
per  cub.  ft.  was  obtained.  Particulars 
are  also  given  of  the  renewal  of  mantles, 
which  worked  out  on  the  average  to 
about  two  per  month  with  1,500  c.-p. 
lamps,  and  one  per  month  and  one  in 
two  months  respectively  with  the  1,000 
and  500  c.-p.  units.  We  referred  last 
month  to  the  paper  by  M.  Littlejohn  on 
Street  Lighting.  The  author  considers 
that  mean  hemispherical  candle-power  is 
the  best  criterion  as  to  the  effective  value 
of  a  lamp  ;  in  theory  this  is  generally 
admitted  to  be  the  case,  though  in  practice 
it  may  not  be  an  easy  quantity  to  measure 
in  situ. 
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CORRESPONDENCE. 


WAR    AND    THE    LIGHTING    INDUSTRY. 


I  >i:  lb  Sir, 

I  .riu  m  receipl  of  your  Letter  of  the 
15th,  and  I  am  pleased  to  Bay  thai  the 
war  has  nut   adversely  affected  us,  but 

in     lad      brOUghl      11-     many     orders 

which  would  otiicrw iae  have  gone  abroad. 
'I'lic  prospects  also  seem  particularly 
bright,  as  we  have  since  the  war  broke  out 
had  inquiries  from  various  parts  of  the 
Continent,  and  even  from  Wax  aw. 

We  arc.  of  course,  continuing  as  usual. 
.md  even  more  bo  where  German  trade 
is  to  be  captured.  There  are,  however, 
some  difficulties  in  carrying  on,  raw 
materials    having    gone    up    all    round. 


and    zinc   i>   almo.-t    unobtainable.     On- 
of  the  principal  works,  as  perhaps  you 
know,  is  lor  ra  I  her  was)  close  t->  one  of  the 
Liege  forts.     Apart  from  such  troubles  we 
are  unaffected, as  we  have  never  !•• 
much  from  Germany,  though  some  I. 
of  glassware  have  so  far  been  unobtain- 
able in  this  country.     We  hope,  however, 
that    the    British    glassmakers    will    rise 
to  the  occasion. 

Yours   faithfully, 
II.   T.    Wii.Ki- 
(Managing    Director    of    the 
Wardle  Engineering  I  '<>m- 
pany,   Limited.) 


HALF-WATT  LAMPS  FOR  AUTOMOBILE 
LIGHTING. 

A-  we  go  to  press  we  receive  from  the 
British  Thomson  Houston  Co.  Mazda 
Souse,  77.  Upper  Thames  Street,  B.C.) 
particulars  --t'  the  Bpecial  half-watt  lamps 
i  hey  are  manufacturing  for  automobile 
headli 

The  type  "i  lamp  Bhown  consumes 
'j  amperes  at  l-'  volte  and  yield 
candle  power,  and  its  effect  in  a  headlighl 
must  hie  very  Btriking.  Six  ^  <  •  1 1  lamps 
of  half  the  candle-power  are  also  obtain- 
able. For  t  \i\-  kind  of  work  the  half -watt 
filament      has     some       very       obvious 

advantages.      Apart     from    the    fact    thai 

ves  approximately  twioe  the  light 
for    i  be    same    em  I  he    ordinary 

tungsten  lamp-  (ana  therefore,  Lighl  for 
light,  requires  only  half  the  battery 
capacity),  the  great  intrinsic  brilliancy 
i-t   the  filament    i  optical    gain 

and     ill mp  nt     -jural     filament 

[lent ly  adapted  for  l'i\  poinl 

Boun  i 


It  is  worth  noting  that  the  OOfXUng 
of  tin-  drawn  wire  filament  with  its  great 
mechanical  strength  gave  the  first  great 
impetus  t<>  tin-  design  ol  electric  lamps 
for  motor-car  headlights.     N"w  the  half • 

watt  lamp  i>  carrying  the  pr ss  a  step 

further,  ami  it  will  be  verj  inter*  sting  t" 
see  what  the  effect  on  motor-car  lighting 
will  be. 

MESSRS.     W.    SUGG   &  CO.,  LTD. 

11  Mil  i<\  I    I   -      \  I       I  II!       W  \K. 

We  are  informed  thai  46  men  in  the 
employment  oi  Messrs.  \\ .  Sugg  A  Co. 
have  joined  the  colours,  representing 
approximately  10  per  cent,  of  the  staff. 
To  i  hose  w  hi.  w<  re  called  up  t  In-  I  »ir-  • 

havt  1..    pay    halt     t  In  i r    w.  .  kly 

-  w  hile  a!   t  hi'  war.  and  1-1  rein 
them   --n   their   return.      All  single  men 
joining    Kitchener's    Army    will    receive 
per   w-  -  lc    w hi!--   t he    war   lasts 

ami  will  also  be  n  m-t  at-  .  1  on  t  heir  n  I 

The  remaining  employees  are  ooto> 
tributing  to  the  National  Relief  Fund. 
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TOPICAL    AND    INDUSTRIAL    SECTION. 

—  •  •  •  •  ■— 

[At  the  request  of  many  of  our  readers  we  are  agaiu  extending  the  space  devoted  to 
this  Section,  and  are  open  to  receive  for  publication  particulars  of  interesting 
installations,  new  developments  in  lamps,  fixtures,  and  all  kinds  of  apparatus  connected 
with  illumination. 

The  contents  of  these  pages,  in  which  is  included  information  supplied  by  the 
makers,  will,  it  is  hoped,  serve  as  a  guide  to  recent  commercial  developments,  and  we 
welcome  the  receipt  of  all  bona- fide  information  relating  thereto.] 


HOLOPHANE    GLASSWARE    FOR    GAS- 
LIGHTING. 

During  a  recent  visit  to  the  Holophane 
Showrooms  in  Carteret  Street  (Queen 
Anne's  Gate,  S.W.),  we  were  much  struck 
by  the  complete  arrangements  for  demon- 
strating the  merits  of  these  reflectors  with 
gas  mantles.  A  series  of  both  booths  has 
been  arranged  in  the  basement.  All  the 
units  are  equipped  with  Telephos  control, 
so  that  they  can  be  switched  on  and  off 
from  a  distance.  The  visitor  can  judge 
for  himself  the  improved  distribution  of 
illumination  secured  by  adding  to  the 
mantle  a  Holophane  reflector  instead  of 
the  conventional  unscientifically  con- 
structed obscured  glass  globes,  which  are 
not  designed  to  distribute  the  light  in 
any  particular  way,  and  also  absorb  a 
great  deal  of  it. 

We  understand  that  the  company  pro- 
pose to  issue  their  complete  catalogue  of 


Holophane  Glassware  for  Gas  shortly, 
and  that  the  arrangement  and  printing 
of  this  will  be  distinctly  novel. 

Holophane  glassware  is  manufactured 
at  Gateshead-on-Tyne  and  should  there- 
fore be  unaffected  by  the  war.  In  this 
connection  it  is  of  interest  to  quote  the 
following  extract  from  a  recent  issue 
of  the  Journal  of  Gaslighting  : — 

"There  has  been  among  the  gas  managers  of  this 
country  a  very  large  patronage  of  German  pro- 
ductions solely  on  account  of  cost,  with  a  blind 
eye  to  the  weight  of  metal,  finish,  and  perform- 
ance. .  .  .  Intrinsic  value  should  also 
count.  There  is  not  a  single  thing  in  connection 
with  lighting  that  need  come  to  this  country 
from  Germany  and  Austria,  unless  it  be  heat 
resisting  glassware  ;  and  there  we  have  to  confess 
the  highest  merit  does  not  rest  with  this  country. 
But  it  is  not  all  glassware  that  is  exposed  to 
excessively  high  temperatures.  The  beautiful 
prismatic  glassware  of  a  well-known  company 
is  entirely  produced  in  this  country. " 


HALF-WATT  LAMPS   MANUFACTURED 
IN    ENGLAND. 


A   Visit   to   the    B.T.H. 
Rugby. 


Works   at 


The  sudden  stoppage  of  Continental 
supplies  of  half -watt  lamps  at  once  iaised 
the  interesting  question  whether  British 
firms  would  be  able  to  step  into  the  gap 
and  make  good  the  deficiency.  The 
i  mncement  that  the  British  Thomson- 
Houston  Co.  were  actually  making  these 
lamps  at  Rugby  was  therefore  very 
welcome. 

By  the  courtesy  of  the  Company  we  were 
recently  afforded  an  opportunity  of 
visiting  the  works  at  Rugby,  and  we  can 


state  that  we  have  seen  half -watt  lamps 
manufactured  there.  There  is  a  wire- 
drawing plant  at  work  and  apparatus  for 
filling  the  lamps  with  inert  gases,  &c. 
The  factory  is  already  turning  out  a  con- 
siderable quantity  of  Mazda  lamps,  but 
we  understand  that  before  long  the  num- 
ber and  variety  of  lamps  available  will  be 
greater  still,  as  the  demand  is  growing 
rapidly. 

We  may  add  that  the  arrangements  for 
the  care  of  the  operators  are  up-to-date, 
and  the  ventilation,  heating,  and  lighting 
are  good. 

In  a  subsequent  i*sue  we  hope  to  give 
an  illustrated  account  of  some  of  these 
interesting  processes. 


.-,oo 
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SOME    B.T.H.    HALF-WATT     UNITS. 

The  coming  of  the  halt-watt  lamp  lias 
led  to  the  introduction  oi  a  complete 
new  series  ot"  1  i lt 1 1 1 i 1 1 lt  units.  Tin-  -i/.e 
and  shape,  and  particularly  the  Long 
neck  of  the  lamps  made  it  essential 
for  the  existing  tonus  of  shades  and 
red.-. tors  to  he  re-designed  and  the 
concentrated  brightness  of  the  filaments 
has  led  people  to  appreciate  the  necessity 
for  prop  r  methods  ot'  shading.  A  few 
yean  ago  the  introduction  of  the  ordinary 
l  filament  Lamp  gave  a  great  stimulus 
to  tip-  design  <>\  shades  and  reflectors. 
Now  the  halt-watt  lamps  are  having 
a  similar  effect,  especially  in  many  fields 
of    Lighting   not    previously   covered    by 

incandescent    lamp-   to  any  great   extent. 

Through  the  courtesy  of  the  British 
Thomson  Houston  Co.,  Ltd.  Mazda 
Hon-,-.  77.  Upper  Thames  Street,  London, 
E.<      we  .a-.-  reproducing  on  the  opposite 

data  relating  to  some  Mazda  halt- 
watt  fittings.  Both  these  fittings  and 
tin-  Mazda  half-watt  Lamps  for  which 
they  are  intended  aro  British  made.  Jn 
Fig.  l  we  have  the  standard  type  of 
weather-proof  fitting  with  opal  Lilohe 
and  metal  reflector,  suitable  tor  outdoor 
work.  The  diagram  to  the  right  contains 
the  polar  curve   from   a    bare   200-watt 

I  lU    volt     half-watt     lamp      -how  n    dotted  ) 

and    the    corresponding    curve    obtained 

from  the  -.hip-  tamp  in  the  fitting  (shown 
full ).  It  is  ob\  ion-  that  t  he  amount  of 
Light  directed  downward-  i-  very 
materially  increased.  In  Fig.  -2  we  have 
similar  data  for  a   500-watl   Lamp  in  an 

Alba  lantern,  ami  here.  tOO,  tin-  dis- 
tribution curve  i-  much  improved. 

The   remaining   mm      I  ::  and   4) 

i-  intended  specially  for  street-lighting 
and    i-.    perhaps,    the    most    interesting 

of    t  he    thr.  .  .       M,.    •     p  ople    would    a 

that  the  design  ,,i  street-lighting  units 
ha-  not  been  worked  on)  -..  scientifically 
m  than  intended  tor  indoor  use.  In 
many  cnsxin  the  intrinsic  brilliancy  of  the 
exposed  linsl    a    dark 

background,     has    ■>    distinctlj     glaring 

effect,     and     it      i-     well     known     that     in 

■  'ie   illummat  K>n   along   the 


stnet  is  very  far  from  uniform.  It  is- 
by  no  mean-  an  easy  problem  to  improve 
these  two  conditions,  hut  with  the 
coming  of  the  half-watt  lam])  we  may 
reasonably  expect  t<>  deal  with  the 
problem  more  successfully  and  this  new 
B.T.H.  unit  seems  to  be  a  Btep  in  the 
right    direction. 

Fig.     4    show-     the    component     parts. 

:;  t  be  general  appearance  of  the  unit . 

Surrounding   the   filament    is  a  cup-like 

diffusing   glass    reflector;    underneath  is 

another  conical  white  reflecting  surface. 
having  at  its  top  a  ventilating  aperture. 
The  filament  is  thu-  completely  screened 
from  view  except  over  a  small  angle 
slightly  below  the  horizontal  (where, 
is  well  known,  the  maximum  candle- 
power  for  street-lighting  purposes  i- 
required).  The  peculiar  polar  curve  of 
Light  distribution  obtained  from  the  unit 
seems   to    he   well    adapted    to   securing 


Pig  4     Component  parts  oi  new 
Mazda    street-lighting  reflector 

-how  n  in  Fig 

uniform  street  illumination.  A  corn- 
parison  of  tin-,  curve  with  that  of  the 
bare  Lamp  shows  very  clearly  how  greatly 

the  natural  distribution  Oi  light  from 
a     SOUrCe    can     he    altered     hy     the     u.-o     of 

appropriate  red. -.tor-. 

The  appearance  of  a  row  of  these  new 
units    would    be    most    Btriking    and    it 

would    he    interest  ing    t<>  |  reel 

lighted  in  this  way.  We  hope  before 
very     long    to    have    an     opportunity    of 

doing    bo.     Meantime    we     propose    in 
another   issue    to   describe   a    few   more 
half-watt     tittiiiL:-.     including    those    of 
the  semi-indirect    type  which  find  gi 
favour  for  use  with  nalf-wat t  Ian 

(To  In    continut  'I. ) 
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Fig.  1.— Mazda  "  Half-watt  "  lamp  in 
weather-proof  reflector. 


Fig.  1a— Polar  curve  of  200- watt  110-volt 
lamp  (dotted  Hue)  and  corresponding 
curve  of  lamp  in  lantern  with  opal 
globe  (full  Hue). 


135*         130"     165"    ISO*   63"     ISO*        Q5' 


Fig.  2. — Mazda  "Half-watt"  lamp  in 
Alba  lantern  with  over-reflector. 


Fig.  3. — General  view  of  new  Mazda  patent 
street-lighting   unit    (with    street-lighting 

equipment  patent  No.  21485/12). 


Pig.  2a.— Polar  curve  of  500-watt  110-volt 
lamp  with  fitting  shown  in  Fig.  2. 
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pIG  3a.— Polar  curve  of  300-watt  lamp 
(dotted  line)  and  corresponding  curve 
(  full  Hue)  in  new  street-lighting  equip- 
ment shown  in  Fig.  3. 
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THE  MANUFACTURE  OF  TUNGSTEN  LAMPS. 

A  Visit  to  the  "  Osram  "  Lamp  Works  of  the  General  Electric  Co. 


On  Wednesday,  September  23rd,  a 
"limber  of  representatives  of  the  press 
visited  the  Osram  Work-,  ;,t  the  invitation 
"'  ™  General  Electric  <  o.  En  view  of 
the  stoppage  of  foreign  supplies  of  lamps 
owing  to  the  war,  many  of  those  pn  senl 
were  curious  to  bear  and  Bee  what  Bpecial 
measures  were  being  tabu  a  by  leading 
manufacturers  in  Rngland.  The  Osram 
works  have  taken  prompt  and  enter- 
prising steps  to  meet  the  •  sceptional 
demands,  and   il    was  Btated   tbal    they 

aow  in  a  position  to  manufacture 
lamps  quite  independent  of  foreign 
materials.  The  glass  bulbs  are  made  at 
the  company's  factory  at  Lemington-on- 
Lyne,  and  the  caps,  which  until  recently 
were  imported  from  abroad,  are  also 
being  made  in  Rngland. 

Visitors  were  afforded  an  opportunity 
"'  seeing  the  deft  operations  of  girls  at 
work  preparing  the  filament  Bupports, 
winding  the  drawn  wire  upon  them,  and 
subsequently  mounting  the  cage  in  the 
bulb  preparatory  to  exhausting  ;  ale  i  of 
admiring  the  highly  ingenious,  specially 
designed  machinery  by  which  the  various 
parts  are  manufactured.  What,  how- 
ever,  most  interested  visitors  was  the 
operation  of  drawing  out  tungsten  into 
wires  of  incredible  thinness.  They  were 
also  aho*  d  h..u  the  grey  tungsten  powder 

inverted  under  hydraulic  pressure 
into  rectangular  bars  and  fused  into  a 
solid  state  by  an  electric  current,  the 
ductile  tungsten  being  thi  a  gradually 
draw  n  ..in  into  \\  ire  in  sued  Bsi\ 
Another  interesting  operation  was  the 
winding  of  Bpiralised  filaments  suitable 
for  lamps  with  mi. all  l.ulhs  and  for  the 
manufacture  of  halt-watt    lamps,     it    ig 


hoped  that  very  shortly  this  d<  partment 
will  h.-  in  full  swing,  the  urgency  of  the 
demand  for  ordinary  tungsten  Lamps  and 
the  enlisting  of  a  Large  percentage  oi 
the  staff  having  Bomewhal  del 
operat  ions. 

As  regards  the  ordinary  tungsten  lamps 
it  i-  Btated  that  the  works  are  now 
capable  of  dealing  with  an  output  of 
about  ten  million  lamps  per  annum; 
the  additions  to  the  factory  made  last 
spring  seem  t.>  have  been  in  the  nick  ol 
tune. 

Visitors  were  also  impressed  bj  the 
pleasant  and  hygienic  conditions  under 
which  the  employees  carried  on  their 
work  and  by  the  arrangements  made  for 
their  comfort.  Not  the  least  Bpectaoular 
event  of  the  day  was  the  tire-alarm  which 
emptied  the  factory  in  a  few  minutes, 
and  enabled  the  Osram  Krigade  to 
demonstrate  its  efficiency.  Subsequently 
the    visitors    were    the    guests    of    the 

company    at    luncheon    at    the    (  lareiidon 

Hot.].  Mr.  Byng  presiding.  'The  Mayor 
of  Hammersmith  gave  some  illustrations 
of  the  benefit  to  the  district  of  so  large 
a  works  in  their  midst,  and  Mr.  ( '.  Wilson 
explained    that     the    Osram    Works    were 

essentially  a    British  concern  developing 

in   this  country  what,   it    must    be  owned, 

is  a  foreign  invention.  May  we  hope 
that  in  the  future  a  still  further  step  will 
be  taken— that  we  shall  Bee  lamps  not 
only  of  British  manufacture  but  "  British- 
invented  "  as  well ! 

Mr.  S.  Ken  tell  and  Mr.  Field,  n  exptH  -  -■  d 
the  thanks  of  the  guests,  many  ot   whom 

paid  a  further  \isit  t<>  the  factory  during 
the  afternoon.  Certainly  a  timely  and 
most   interest  ing  \  isil  : 


THE     EDISON     AND     SWAN      UNITED 
ELECTRIC     LIGHT      CO..      LTD. 

As    mentioned    i r   last  number  we 

understand  that   this  company  is  in  an 
excellent    position    to    do    its    share    in 
taking  up  the  demand  for  incandescent 
lamp,  caust  d  by  the  <  tontinental  Bhoi  I 
and  we  hope  Boon  to  take  advantage  of 


an    in\  itat  ion    t.«    \  i-it     t he    work 
Ponders  ESnd.     It  is  satisfactory  to  learn 

that   a  firm  so  closely  associated  with  the 
inventions  of  the  Late  Sir  Joseph  Swan  is 

well    equipped    t<>    utilise    the    unique 
opportunity    afforded     by     the    prt 
situation,  and  it  i-  bo  rcely  necessary  t«> 
add   that    the   Edison  and  Swan   U 
Electric     Lighl     Co.     is     essentially     an 
All-British  "  concern. 
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HALF-WATT   LAMPS  OUTSIDE  THE  EMPIRE   THEATRE. 


Liimiua  Bureau  Photo. 


In  the  above  illustration  we  reproduce 
a  view  of  the  Empire  in  Leicester  Square, 
taken  entirely  by  artificial  light.  The 
taking  of  this  photograph  was  by  no  means 
an  easy  matter,  owing  to  the  large  crowds 
of  people  assembling  outside  tl  is  building 
until  quite  late  at  night. 

There  is  an  interesting  variety  of  illu- 
minants  used.     On  the  roof  of  the  building 


will  be  noticed  some  "  torches  "  using 
ordinary  tungsten  lamps,  lower  down  will 
be  seen  signs  and  festoons  of  miniature 
glow  lamps  and  also  a  series  of  four  silica 
merctiry  vapour  lamps. 

Under  the  balcony  are  a  series  of 
200-volt,  500- watt  (1000  candles)  half- 
watt  lamps,  installed  by  the  General 
Electric  Co.,  Ltd.,  and  giving  a  very 
brilliant  illumination  over  the  steps 
leading  into  the  theatre. 
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SEMI-INDIRECT    GAS    LIGHTING    IN    A    BALL    ROOM. 


View  of  the  Ball  Room  at  the  Roebuck  Hold.  Bockhurst  Hill. 


'I'm:  above  illustration,  for  the  use  ol 
which  we  are  indebted  to  the  Gas  Light 
and  Coke  Co.,  illustrates  the  lighting  ol  a 
room  at  tli>-  Roebuck  Eotel,  Buckhursl 
Hill,  frequently  used  for  dancing,  and 
artistically     lighted     with     semi-indirect 

!  Ill  MIL'-  . 

Tin-  semi-indirecl  systeni  <>i"  lighting 
has  lately  come  into  very  general  use  for 
electric  lighting,  bu1  there  i-^  no  reason 
wliv  it  should  not  I).-  used  equally  well 
with  gas  and  quite  .1  variety  of  ua>  unit- 
of  this  kind  is  now  available. 

The  advantages  of  the  Bystem  an-  that 
the  light  i-  softened  and  diffused,  and 
th,.   mantle.-   being   Bcreened  completely 

from   th.-  eyes,   pood    list-    Ix-inp   made,   of 

th,-    reflecting    powers    of    the    ceiling. 

In    CMS    way    the    light    i-   Bpread    into   all 

corners  of  the  room,  but,  owing  to  the 


reflect nr-  being  translucent,  a  certain 
proportion  of  the  light  is  also  transmitted 

downward-.      Another  point    to   he   noted 

is  that,  with  the  light  thus  spread  all 
over  the  room,  the  furniture  can  be 
displaced  without  the  illumination  tx 
prejudicially  affected  a-  would  he  the 
■  see  it  local  lights  were  used  for  each 
table,     in    tin-   ease,    tor  example,    the 

floor      can       he       cleared       and       the       tallies 

replaced  again   without    the  least   troiihle. 

The  lighting  of  ball  room-,  is  con- 
veniently controlled  by  a  tap  on  the 
door  level  bo  that  the  gas  can  !»•  quickly 

turned  down  at  times  when   not    required. 
We   -hall    he  glad   to   hear  troni   any    of 

our  readers  who  can  also  send  ns 
particulars  of  other  interesting  semi- 
indirect  gas  lighting  installations  of  this 

kind. 
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can  obtain  these  volumes  at  a  cost  of  10s.  6d.  unbound  and  12s.  6d.  bound. 

Special  cases  for  Vols.  I. — VI.  of  the  "  Illuminating  Engineer  "  will  be  supplied 
at  a  cost  of  2s.  each  by 

THE    ILLUMINATING   ENGINEERING    PUBLISHING   CO.,    LTD., 

32,  VICTORIA  STREET,   LONDON,   S.W. 


WANTED,  a  man  with  technical  knowledge  of  enamelling  processes  and 
manufacture  of  enamelled  iron  reflectors,  &c.  Apply,  giving  particulars  of 
experience,  c/o  "The  Illuminating  Engineer,"  32,  Victoria  Street,  London,  S.W. 


University-trained  Engineer,  A.C.G.I.,  B.Sc.  (Eng.),  D.I.C.,  with  knowledge  of 
French,  German,  and  Roumanian,  seeks  employment.  Would  be  satisfied  with  small 
initial  salary  in  position  offering  good  prospects  of  advancement.  Apply  "  Engineer," 
c/o  "The  Illuminating  Engineer,"  32,  Victoria  Street,  London,  S.W. 
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BLANCHARD    LAMPS    AT    THE    SOUTH    POLE. 


<S 


Liuntna  Bureau  Photo. 

A  shout  time  ngo  we  mentioned  that  Sir  Ernest  Shackleton's  expedition  to  the 
south  polar  regions  was  carrying  with  it  a  number  of  Blanchard  incandescent  oil  lamps 
for  086  on  board  ship  and  in  camp  during  the  dark  winter  months  when  the  sun  never 

rises  above  the  horizon.     The  0 fort  of  having  powerful  self-contained  lamps  capable 

of  yielding  several  100  to  1,500  candle-power  in  such  circumstances  can  be  imagined. 
It  will  be  recalled  thai  these  lamps  employ  paraffin  vapour,  and  we  understand  that 
they  work  quite  satisfactorily  even  at  the  very  low  temperatures  met  with  in  antic 
regions     a  remarkable  testimony  tb  their  adaptability  to  all  climates  and  conditions. 

The  illustration  is  reproduced  from  a  photograph  of  Mr.  Wild,  sir  Ernes! 
Bhackleton'a  intrepid  second  in  command,  taken  at  the  offio  a  of  the  Blanchard  Lamps, 
Limited,  Farringdon  Road,  London,  E.C.,  shortly  before  the  departure  of  the  expedition. 
It  will  b.  noted  that  the  photo  is  taken  entirely  by  the  light  of  the  lamp-  themselvi  a, 
1 1<>  flashlight  or  other  extraneous  aid  being  employed. 


BUSINESS     TRANSACTIONS     IN     WAR 
TIME. 

M\sv  people  must  have  been  puzzled 
by  the  curious  business  positions  thai 
have  arisen  during  the  pasl  month  owing 
to  the  war.  There  are  many  technical 
questions  with  regard  to  payment 
foreigners,  contracts  is  war  tune,  liability 
for  war  risks,  contraband  of  war,  &o«, 
which  few  business  men  have  enoount 
before. 


A  special  circular  <>n  the  Bubjeot  has 
been   issued   by   the    Loudon   Chamber  ol 

Commerce.     A  series  of  sixteen  queries  is 
published  and  precise  answers  to  these 

are   given.       En   addition   there  are   ([nota- 
tion-   from    legislation    bearing    on    this 

matter. 

\\ '.■  think  tin  cirt  ular,  dated  August 
1 5th,  should  be  of  interest  to  many  oi  our 
read* 
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EDITORIAL. 

BRITISH    IDEALS    IN    PEACE    AND    WAR. 

In  the  last  issue  we  expressed  the  hope  that  a  statement  of  the  British 
case  in  regard  to  the  war  would  be  made  by  a  representative  committee 
of  scientists  and  men  of  learning.  We  are  glad  to  see  that  such  a  statement 
has  now  been  issued.*  Full  recognition  is  given  to  the  undoubted  achieve- 
ments of  German  men  of  science  ;  sorrow  is  expressed  that  those  whose 
names  are  known  and  honoured  for  such  services  should  endorse  a  policy 
of  aggression  which  seems  to  us  so  grievously  wrong.  It  is  stated  in  the 
clearest  manner  that  England  fought  for  peace  up  to  the  last  minute  and 
only  entered  the  lists  when  there  was  no  alternative.  "  British  honour, 
British  interests  and  British  obligations  "  compelled  us  to  take  the  step. 
The  time  should  surely  be  past  when  nations  can  be  guided  solely  by 

"  The  good  old  rule,  the  simple  plan 
That  they  should  take  who  have  the  power 
And  they  should  keep  who  can." 

We  do  not  believe  that  this  country  would  ever  acquiesce  in  the  maxim 
that  "  might  is  right,"  that  it  could  adopt  militarism  as  its  guiding  aim 

*  Westminster  Gazette,  Oct.  21st,  1914. 
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and  use  the  armies  it  is  creating  for  unworthy  objects.  It  may  be  true 
that  in  times  past  the  nucleus  of  the  British  Empire  was  largely  obtained 
through  war.  But  its  continuance  and  solidarity,  and  the  acquiescence 
of  the  world  in  it>  existence,  would  hav<-  tx  i  n  impossible  but  for  the  broad 
spirit  of  freedom,  toleration,  and  goodwill  by  which  it  is  held  together. 
Of  this  wise  policy  we  are  reaping  the  reward  at  the  present  moment,  when 
the  enthusiasm  with  which  our  Colonies  and  Dominions  are 
standing  by  our  side. 

Again,  England's  credit  throughout  the  world  has  been  justified  by 
her  treatment  of  the  refugees  from  many  lands  whq  have  sought  her  pro- 
tection. Their  presence  has  been  a  strength  to  us  and  not  a  weakness. 
It  is  common  knowledge  that  the  naturalised  foreigner  quickly  becomes 
more  patriotic  than  the  subject  born  and  bred  :  and  naturally  so,  because  he 
i-  a  subject  by  choice  and  not  by  the  accident  of  birth. 

Bui  since  the  war  began  the  seeds  of  suspicion  have  been  sown  and 
arc  now  bearing  fruit.  It  is  surely  unreasonable  to  hold  a  naturalised 
subject  responsible  for  the  actions  of  a  country  which  he  lias  voluntarily 
abandoned.  To  many  of  foreign  descent  it  has  come  as  a  revela- 
tion to  find  that  in  certain  sections  of  the  Press  and  the  public  twenty  or 
thirty  years  oi  honourable  residence,  and  even  naturalisation,  arc  no  longer 
regarded  as  evidence  of  identification  with  the  aims  and  ideals  of  this 
country.  Thoughtful  and  well-informed  persons,  we  feel  sure,  do  not  take 
this  view.  But  we  must  remember  that  the  bulk  of  the  nation  is  made  up 
of  people  whose  information  is  necessarily  superficial,  guided  by  emotion 
rather  than  by  reason  :  it  is  therefore  essential,  that  any  measures  taken 
for  the  safety  of  the  country  should  also  be  guided  bya  spirit  of  fair  play. 

\\  e  may  surely  trust  the  authorities  in  this  country  to  maintain  British 
traditions  for  tolerant  and  well-considered  action,  even  in  times  like  these 
when  the  strain  is  so  severe.  We  quite  agree  that  in  any  case  in  which  there 
is  proof,  or  even  good  ground  for  suspicion,  they  should  take  prompt  and 
strou-  measures  for  the  safety  of  the  public.  The  whole  nation,  needless 
to  saw  would  support  them  in  such  a  course.  But  it  should  surely  be  made 
<  lear  that  naturalisation  paper-  are  not  to  be  treated  as  "  s<  taps  of  paper," 
oi  no  prote<  tion  to  those  who  hold  them. 

Moreover,  it  is  already  being  pointed  out  that  unduly  severe  action 
may  occasion  reprisals  oi  a  kind  undreamed  oi  in  this  country.  For  the 
sake  of  our  unfortunate  subjects  in  the  enemy's  country,  therefore,  we 
should  at  t  with  &pe<  ial  i  are  in  this  matter  and  no1  yield  too  hastily  to  the 
clamour  of  uneducated  people  for  <  xtreme  measures. 

Finally,  it  must  be  realised  that  any  unjustified  action  in  this  matter 
will  immediately  be  taken  up  by  the  enemy  and  used  to  our  discredit, 
and  that  unkind  treatment  oi  innocenl  people  would  leave  traces  that 
years  oi  peace  might  not  efface.  We  are,  however,  quite  sure  thai  the 
country  means  to  be  fair  to  those  who  have  soughl  its  protection  and  the 
authorities  will  see  to  it  thai  British  ideals  will  nol  suff<  r,  -  ven  in  times  of 

strain  and  anxiety  such  as  th- 
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BUSINESS    RELATIONS    IN    WAR    TIME. 

The  considerations  urged  above  also  apply  to  business  relations.  It  is 
natural  and  proper  that  in  war  time  trading  with  enemies  should  cease, 
and  the  Home  Office  have  taken  steps  to  ensure  that  no  such  business 
can  be  transacted.  It  is  equally  natural  that  everyone  should  wish  to 
encourage  firms  in  this  country  who  are  making  strenuous  efforts  to  grapple 
with  a  difficult  situation,  and  to  take  every  advantage  of  the  position 
to  start  manufactures  which  have  hitherto  been  carried  out  abroad. 

The  question  of  businesses  which  are  largely  conducted  by  foreign 
capital  requires  careful  consideration.  Here  again  we  should  take  a  common- 
sense  and  businesslike  view.  There  is  no  reason  to  object  to  businesses 
being  built  up  with  foreign  capital ;  Great  Britain  itself  is  one  of  the  greatest 
investing  nations  and  its  capital  has  financed  many  enterprises  in  the 
countries  with  which  we  are  now  at  war.  Therefore  any  attempt  to  dis- 
possess foreign  owners  of  businesses  here  would  merely  be  the  signal  for 
reprisals  abroad — by  which  we  might  lose  materially  as  well  as  morally. 
Moreover,  it  is  obvious  that  a  business  which,  although  using  foreign  capital, 
employs  thousands  of  British  workmen  and  provides  work  for  many  sub- 
sidiary purely  British  enterprises,  is,  on  the  whole,  doing  good  rather  than 
harm  ;  and  the  cessation  of  its  activities  would  bring  ruin  to  many.  We 
may  also  reasonably  assume  that  a  time  will  come  when  commercial  relations 
will  be  reopened  with  those  who  are  now  our  enemies  ;  and  the  less  cause  for 
bitterness  on  both  sides  the  easier  it  will  be  to  re-establish  relations.  The 
mere  fact  that  we  are  fighting  for  such  high  ideals  should  make  us  par- 
ticularly careful  to  avoid  tactics  of  spoliation,  which  would  undoubtedly 
bring  us  into  discredit  and  be  remembered  against  us  in  time  to  come. 
We  have  always  prided  ourselves  on  the  fact  that  the  British  merchant's 
word  is  his  bond  ;  commercial  agreements,  therefore,  cannot  be  repudiated 
at  a  moment's  notice  even  in  war  time.  They  should  merely  fall  into 
abeyance  for  the  time  being.  The  only  thing  we  must  ensure  is  that  while 
the  war  is  on,  no  money  is  transmitted  to  Germany,  and  we  may  be  confident 
that  the  Government  will  see  that  this  proviso  is  carried  out. 

The  other  great  question  that  is  being  debated  just  now  is  the  use  of 
foreign  patents  held  in  this  country.  We  are  bound  to  say  that  even  here 
we  cannot  agree  with  those  who  argue  that  all  patents  held  by  enemies 
should  be  swept  away.  To  our  mind  this  would  be  equivalent  to  repudiating 
our  engagements  and  treating  them  in  the  "  scrap  of  paper  "  spirit,  which 
has  formed  such  a  disagreeable  feature  of  German  diplomacy.  Here  again 
we  must  remember  that  any  action  of  the  kind  could  be  reciprocated 
in  Germany,  and  it  is  possible  that  we  might  suffer  considerably  by  such 
retaliation. 

On  the  other  hand,  some  German  patents  controlling  the  manufacture 
of  essential  things  may  surely  be  temporarily  set  aside  while  their  owners  are 
unable  to  make  use  of  them  ;    but  the  course  to  be  followed  after  the  war 
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is  a  matter  for  mutual  agreement  between  the  nations.     Meantime, 

in  these  cases  it  is  not  proposed  to  rob  the  inventor  :   the  money  due  in  the 

form  of  royalties  is  to  be  set  aside,  but  not  paid  until  the  war  is  over. 

Existing  patents,  however,  are  not  everything.     We  hope  that  one 

result  of  the  above  policy  ma  ••  stimulate  invention  in  this  country. 

If  new  and  better  pr  controlled  by  entirely  new  patents,  could  be 

secured  it   would   make   our   position    -till    more    unassailable   and 
us  to  hold  what  we  have  gained  when  the  war  is  over.     We  have  been 
too  accustomed  to  leave  the  initial  experimenting  in  foreign  hand-.     Now 
we  have  gol  toshifi  for  ourselves,  and  although  the  process  is  slow  at  present, 
it  may  be  for  our  good  in  the  long  run. 

THE     EIGHTH    ANNUAL    CONVENTION    OF    THE     ILLUMINATING 
ENGINEERING    SOCIETY      U.S.A. 

In  times  like  these  it  is  a  relief  to  turn  our  eyes  towards  parts  oi  the 
world  win.  h  are  .1-  yel  free  from  the  anxieties  and  distractions  of  war.  We 
are  glad  to  see  that  the  Eij  hth  I  onvention  of  the  Illuminating  Engineering 
Society  in  the  United  States  has  proved  as  su<  cessful  as  usual.  The  number 
oi  communications  presented  (27  papers  and  two  report-  was  large,  and  the 
attendance  1-  stated  to  have  been  exceptionally  high. 

In  th<  present  issue  we  are  reproducing  a  portion  of  the  "  Summary  of 
Progress  "  during  the  past  year,  which  is  evidently  intended  to  be  an  annual 
feature.  It  i-  clear  that  a  great  deal  of  work  has  been  expended  on  this 
Report,  and  the  references  alone  make  it  a  most  useful  production.  We 
are  glad  to  see  frequent  quotations  from  the  transactions  of  the  Illuminating 
Engineering  Society  in  London  :  we  may  instance  particularly  the 
summary  oi  tin'  work  carried  out  by  the  Committee  on  School  Lighting, 
which  i-  also  referred  to  in  a  paper  by  Mr.  L.  B.  Mark-  on  Daylight 
Problems.  The  development  oi  the  principle  that  the  two  Societies  should 
keep  closely  in  touch  with  their  mutual  activities  should  be  still  further 
ext<  nded,  so  thai  work  earned  out  in  one  1  ountry  need  not  be  repeated, 
but  commented  upon  and  carried  forward  in  the  other. 

We  must  postpone  discussion  oi  the  main-  interesting  papers  submitted 
at  the  Convention  to  another  issue.  In  the  meantime  we  note  that  the 
social  pari  oi  the  programme  was  thoroughly  enjoyed,  and  there  1-  no  doubl 
that  Cleveland,  where  the  Nela  Works  of  the  ( reneral  Electri*  Co.  are  situated, 
was  a  mosl  suitable  place  for  the  gathering.  The  writer  ha-  a  vivid 
recollectii  □  <>t  the  hospitality  of  the  Nela  Work-  which  he  visited  in  1912, 
and  can  -peak  from  personal  experience  of  the  courtesy  and  good  feeling 
which  prevails  among  the  whole  staff.  We  have  received  from  some 
friends  in  that  city  a  series  "t  delightful  photographs  showing  the  chiei 
features  of  interesl  at  Mela  Park,  and  we  mean  \<>  utilise  some  of  these 
m  connection  with  our  account  oi  the  Convention. 

Leon  Faster. 
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TECHNICAL  SECTION. 


The  Editor  while  not  soliciting  contributions,  is  willing  to  consider  the 
publication  of  original  articles  submitted  to  him,  or  letters  intended 
for  inclusion  in  the  correspondence  columns  of  "  The  Illuminating 
Engineer." 

The  Editor  does  not  necessarily  identify  himself  with  the  opinions 
expressed  by  his  contributors. 


A    YEAR'S     PROGRESS     IN     ILLUMINATING 
ENGINEERING. 


(A  Report  presented  by  the  Committee  on  Progress  at  the  Eighth  Annual  Convention  of 
the  Illuminating  Engineering  Society  (U.S.A.),  at  Cleveland,  Sept.  21-24,  1914  ; 
slightly  abbreviated.) 


It  will  be  recalled  that  the  Committee 
presented  their  first  Annual  Eeport  of 
Progress  at  the  corresponding  Convention 
at  Pittsburgh  last  year,  and  it  was  subse- 
quently reproduced  in  this  journal.  We 
again  propose  this  year  to  present  to  our 
readers  this  valuable  record  of  annual 
progress  in  illuminating  engineering. 

The  Report  is  divided  into  sections 
dealing  with  the  following  subjects  : — 

Gas  Lamps  and  Appurtenances  ;  Elec- 
tric Incandescent  Lamps  ;  Arc  Lamps  ; 
Vapor  and  Vacuum  Tube  Lamps  ;  Lights 
for  Projection  Purposes  ;  Miner's  Lamps  ; 
Si  eet  Lighting  ;  Exterior  Illumination  ; 
Interior  Illumination ;  Photometry ; 
Illuminating  Engineering  Societies  ;  Inter- 
national Illumination  Commission; 
Globes,  Reflectors  and  Fixtures  ;  Physi- 
ology ;    Legislation ;    Literature. 


Gas  Lamps  and  Appurtenances. 

Burners. — What  is  claimed  to  be  one 
of  the  most  important  developments 
since  the  introduction  of  the  incandescent 
gas  mantle,  lies  in  a  new  type  of  burner.1 
Application  is  made  of  a  recently  dis- 
covered principle  of  gas  lamp  design,  and 
the  result  is  a  lamp  in  which  the  operating 
costs  are  practically  cut  in  two.  The 
necessity  for  the  use  of  cylinders  is 
avoided.  The  new  burner  works  on  a 
novel  principle  in  that  the  kinetic  energy 
of  the  gas  is  fully  utilized  to  secure  uni- 
formity of  mixture,  which  is  accomplished 
by  providing  scientifically  designed  stream 
lines  for  the  gases. 

For  residential  work  very  small  mantles 
are  used,  giving  approximately  30  candle- 
power  each,  which  are  considerably 
stronger    than    the    older    types.     These 


1  Amer.  Gas  Lt.  Jour.,  April  3,  1914,  p.  77. 
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small  mantles  are  used  in  clusters  of 
three,  so  that  in  case  of  accident  to  one, 
illumination  is  not  completely  shut  off. 

Another  innovation  in  burners  utilizes 
experimental  data2  indicating  that  in  the 
bnnsen  burner  of  either  the  upright 
meeker  type  or  the  ordinary  inverted  form, 
the  highest  temperature  is  immediately 
above  the  points  of  the  small  green  inner 
cones.  This  discovery  has  led  to  the 
construction  of  an  inverted  mantle  burner 
in  which  the  mouth  of  the  tube  is  covered 
with  a  fine  wire  net  which  Forms  the 
desired  green  cones.  The  mantle  lies 
immediately  below  these  rune-;.  The  per- 
manent gas  consumption  of  the  lamp  is 
given  as  0*69  litre  per  candle-power,  a 
factor  which  approaches  results  obtained 
with  high  pressure 

Use  of  the  regenerative  principle  is 
made  in  a  new  burner*  for  either  high  or 
low  pressure  gas.  The  secondary  air  is 
d  through  a  heating  chamber,  heated 
directly  by  the  products  of  combustion, 
and  is  delivered  to  the  lower  Burface  of 
the  mantle.  Efniciences  as  high  as  50 
candles  per  cu.  ft.  (0*28  cu.  m.)  ol 
(mean  lower  rating)  have  been  obtained 
with  burners  using  this  principle. 

The  high  pressure  lamp  using  fused  silica 
for  the  globe  oi  cup  has  been  still  further 
developed.4  The  increased  temperature 
of  the  burner  nozzle  owing  to  the  prox- 
imity of  the  cup  and  consequent!  concen- 
tration of  heat,  required  a  search  for 
suitable  materia]  which  has  recently 
he.  n  found.  The  tendency  to  explode 
the  contents  of  heater  and  mixing  tube 
on  turning  off  the  gas  has  been  remedied 
by  enriching  the  mixture  beyond  the 
explosive  range  at  the  moment  of  extinc- 
tion.     Improvements     have     I n     made 

also  in  the  design  of  the  lamp  as  a  whole 

both    from    the    utilitarian    and     asthetic 

Btandpoii 

A.  new  method  which  claims  to  increase 
the  life  and  light   giving  power  of 

mantles'  consists  in  dipping  the  new- 
mantle    into    a    solution    of    kaolin    and 

permanganate    of   potash.     It    is    then 

thoroughly  dried  at  a  moderate  tenn  • 
tnre    and    mav    be    burned    o)T   and    used 


-•  Jour.f.  '.'i-  .  March  7.  1914,  p.  JIT. 
■-  l.i.  Jomr.,  M.u   ».  161  i.  | 

•  ./„„,  On    i       \mi  28,  191 1.  p.  -'."Ct. 
i  .1, ,<,,-.  Q u  /    .  Han  h  it.  1914)  p.  '-*■ 


immediately  or  laid  away.  In  order  to 
preserve  the  mantle  it  is  recommended 
that  the  immersion  be  repeated,  two 
immersions  sufficing  to  increase  the  life 
and  usefulness  much  beyond  the  average. 
r\n  elaborate  investigation  has  been 
carried  out  on  the  influence  of  the  form 
of  the  mixing  tube,  on  the  injector  action, 
and  heating  effect  on  the  tube,  in  a  mantle 
burner.0  One  of  the  results  reached  is 
that  for  the  ordinary  low  pressure  burner 
which  takes  in  the  primary  air  of  its 
immediate  surroundings  without  suction, 
the  best  operating  conditions  are  obtained 
if   the   air   openings    taken    collectively 

are  kept  at  least  three  times  the  area  of 
the  cross  section  of  the  lower  mixing 
tube  opening. 

A  complete  explanation  has  been 
worked  out  for  the  fact  that  a  conical 
enlargement  of  the  mixing  tube  remedies 
the  objectionable  heating  (objectionable 
from  the  standpoint  of  thermodynamics) 
in  the  case  of  those  burners  whose  a 
mixture  becomes  heated  on  ii-  way  to  the 
mouth  of  the  burner.  Furthermore  it 
has  been  shown  that  a  mixing  tube  made 
up  of  a  series  of  cylindrical  pieces  of 
progressively  increasing  diameter  is  com- 
pletely equivalent  to  a  conically  diverging 

tube. 

Automatic  Lighters. — The  question   of 

the  automatic  gas  lighter  continues  to 
interest  the  inventor  and  during  the  year 
a  number  of  new  devices  have  been 
described.  Among  these  may  be  men- 
tioned a  pyrophoric  distance  gas  Lighter* 
which  causes  a  cerium-iron  block  to  be 
rasped  by  a  tile  in  the  form  of  circle  con- 
trolled, through  a  toothed  wheel  and  rack, 
by  a  solenoid.      The  current   through  the 

solenoid  s  governed  by  a  button  or  other 

Buitable  device.      An   electric   type   1 .. 
by-paS8    and     a     heated     platinum     wiie. 
Another  pyrophoric  device  is  arranged  on 
the  chain-pull  system.8 

Abroad   automatic   ignition   has  found 
considerable  favour,   but   until  reoentlv 

it   has  not   gained  much  headway  in  this 

country.*  However  two  systems  are 
being  introduced  which  look  promising 

■   Jomr.  f.  Gat.,  November,   1**14.  pp.   1089, 
:.   1126. 

»  Elek.  Ant.,  Jannar     16,  1914,  p.  67. 
.  '.       /.'  .  I'.  brow  |   3,  l!»14.  | 

•  Proe.  Amer.  Qaa  Inst.,  November  8,   I 
p.  149. 
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and  have  already  met  with  some  success. 
One  uses  a  valve  operated  by  a  change 
in  pressure  in  the  line  leading  to  the  lamp 
while  in  the  other  a  small  auxiliary  gas 
line  is  used  to  operate  the  valve. 

A  foreign  system  of  electric  ignition  has 
been  developed  in  which  electricity  at 
low  pressure  is  carried  from  the  point  of 
control  to  the  fixture,  where  by  means  of 
a  miniature  induction  coil  it  is  stepped 
up  to  the  sparking  point.  An  improve- 
ment on  this  device,  worked  out  in  this 
country,  utilizes  the  low  voltage  supply  to 
operate  the  valve  and  the  high  voltage 
to  produce  the  spark,  the  whole  apparatus 
being  confined  to  a  single  small  receptacle 
which  can  be  placed  in  the  canopy  of  the 
fixture. 

Tubing. — A  most  important  auxiliary10 
of  the  portable  gas  lamp  is  the  connecting 
tubing,  generally  of  rub  ber .  As  the  result 
of  experiments  with  lime,  glycerine,  and 
powders,  a  new  tube  has  been  developed 
which  is  claimed  to  be  quite  impermeable 
to  gases  and  will  last  several  years  without 
serious  depreciation.  The  heat  resistance 
is  good,  its  pressure  resisting  capacity 
greater  than  that  of  rubber  and  its  cost 
is  low. 

Carbureted  air. — Where  coal  is  dear  and 
petroleum  or  gasoline  is  abundant,11  the 
use  of  carbureted  air  for  village  lighting 
has  seemed  highly  desirable  owing  to 
the  inexpensive  character  of  the  plant 
inquired.  But  technical  difficulties  have 
hitherto  stood  in  the  way  of  the  general 
adoption  of  this  system.  A  new  proce- 
dure12 eliminates  many  of  the  former 
difficulties  by  carbureting  air  in  the 
immediate  proximity  of  the  burner  where 
it  is  to  be  used  instead  of  doing  so  at 
the  works.  The  main  distribution  system 
then  becomes  one  of  compressed  air,  while 
the  carburetors  are  located  at  stations 
situated  at  different  parts  of  the  area  of 
supply. 

It  is  claimed  that  Balcombe,  a  Sussex 
village,  is  the  first  English  village  to  have 
its  own  petrol  air  gas  supply,  the  latter 
having  been  recently  installed.13 

10  Jour.  Gas  Lf.,  March  3,  1914,  p.  565. 

11  Light  Jour.  <f-  Eng.,  (London),  May,  1914, 
p.  243. 

i2  Jour.  Gas  Lt.,  April  21,  1914,  p.  188. 
13  Light  Jour.  &  Eng.,  (London),  June,  1914, 
p.  248. 


Acetylene. — An  Italian  society,  The 
Societe  Generale,  has  offered  a  prize  of 
500  lira  for  the  best  type  of  acetylene 
lamp  for  use  on  bicycles.14 

Two  ysars  ago  there  were  106  govern- 
ment acetylene  navigation  lights  in  use 
exclusive  of  buoys.15  The  last  report 
shows  an  increase  of  246  and  a  proposed 
further  increase  of  43. 

The  developments  in  the  use  of  acety- 
lene in  mines  will  be  mentioned  under 
another  heading. 

Kerosene  Incandescent  Lamp. — A  suc- 
cessful wick  feed  kerosene  incandescent 
lamp  has  been  perfected  and  is  being  intro- 
duced for  rural  lighting  in  this  country. 

Electric  Incandescent  Lamps. 

Non-Vacuum  High  Efficiency  Tungsten 
Lamps. — Last  year's  report  contains  a 
brief  statement  heralding  the  advent  of  the 
high  efficiency  tungsten  lamp,  and  its 
introduction  in  a  wide  variety  of  sizes 
constitutes  the  most  marked  development 
in  the  sphere  of  the  electric  incandescent 
light.  The  use  of  the  spirally  wound 
filament  in  an  atmosphere  of  neutral  gas 
has  made  possible  a  higher  temperature 
and  a  consequent  considerable  increase 
in  light  intensity,  while  at  the  same  time 
bringing  the  source  itself  into  such  a 
relatively  small  space  as  to  enhance  its 
value  when  used  in  searchlights,  in 
projection  lanterns  or  with  focusing 
reflectors. 

At  the  time  of  the  1914  report  of  the 
Lamp  Committee  of  the  National  Electric 
Light  Association16  these  lamps  were 
available  in  the  following  sizes  :  for 
multiple  burning  on  100-130-volt-circuits 
400,  500,  750  and  1,000  watts  or  in  candle- 
power  535,  715,  1,250,  1,820  ;  for  series 
burning  the  number  of  units  was  larger 
ranging  by  moderate  steps  from  60  to 
1,000  candle-power  with  a  voltage  range 
from  approximately  6  to  55  and  in  amperes 
of  5-5,  6-6,  7-5  and  20.  In  England  for  the 
100 — 130-volt  range,  lamps  were  an- 
nounced of  400,  600,  1,000,  1,500,  2,000 
and  3,000  mean  hemispherical  candle- 
power.17     At  the  same  time  announce- 

14  8ci.  et  Art  le  V Eclair,  January,  1914,  p.  1. 

15  Acet.  Jour.,  March  1914,  p.  346. 

16  Report  of  Lamp  Committee,  National 
Electric  Light  Assn.,  June,  1914. 

17  Elec.  Eng.,  (London),  February  19,  1914, 
p.  108. 
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ment  was  made  of  series  burning  50 — 56- 
volt  lamps  in  200,  I"".  600  and  1,000 
candle-power  sizes,  and  of  multiple 
burningon200  260-volt  circuits  in  1,000, 
1,500,  2,000  and  3,000  candle-power  - 
Subsequently  this  listing  lias  been  ex- 
tended considerably.18  In  this  connec- 
tion it  should  be  noted  that  the  eh; 
in  schedules  of  these  new  lamps  have 
followed  each  other  with  such  rapidity 
that  before  this  report  La  published  there 
will  doubtless  be  available  new  limits  of 
voltage  and  efficiency  and  new  ranges  of 
candle-power  and  v. 

In  Germany  the  50-volt,  HO-volt  and 
220-voll  types  were  advertised  late  in  the 
fall.1'  These  lamps  were  f i j >l«> -  ami 
contained  nita  i  absolute  pressure 

of  about  nine  pounds  per  square  inch 
■|.  cm.). 

I  e  new  high  efficiency  lamp  is  being 
used  in  German  theatres,26  and  in  this 
country  in  many  places  requiring  Very 
intense  Bources,  such  as  display  lighting 
and  for  the  lighting  of  large  areas.  It  is 
already    a    strong    competitor    of    the 

i«  Elec.  Eng.,  (London),  Julv  23,  1914,  p.  122. 
w  /./■/.  Am.,  October  9,   I'M  t.  p.   L144. 
-"•  Zeit.  f.  Bel.,  June  10,  191  I.  p.  200. 


ordinary  arc  lamps  and  the  hi^'h  power 
gas  arcs.  Efforts  are  being  made21  to 
develop  this  lamp  for  use  in  moving  picture 
machines  where  steadiness  and  high 
rity  are  important. 
Investigations  of  the  properties  of  this 
new  lamp  have  indici  eduction 

factor  in  the  neighbourhood  o! 
temperature  of  approximately  2,600   C. 
and  a  ratio  of  radiated  energy  to  e>. 

input  of  60  per  cent,  as  compared  to  88 
per  cent,  for  the  ordinary  vacuum  type 
tungsten  lamp.  A  study  of  the  energy 
distribution  showed  the  wave  length  of 
maximum  energy  to  lie  dose  to  Id  // 
(fx  =  (mm  i]  mm.)  and  the  ratio  of  luminous 
to  total  energy  radiated  to  be  approxi- 
mately 8  per  cent,  as  compared  to  1  per 
cent,  for  the  ordinary  vacuum  lamp.  The 
ratio  of  energy  radiated  in  the  visible 
part  oi  the  speetrum  to  the  energy  input 
was  found  to  be  approximately  5  per  i 
mpared  with  •"-••")  per  cent. 

(To  be  continued.) 


-i  jSlec  World,  Bfarofa  28,  1914*  p.  71:;. 

■--   Zeit,  f.  /;./... lanuars    20,   l'.'l  J.  ,..   I  I  j 

/.  Bel.,  March   10,   1914,  p.  75;    rSleetrieien, 
Jane  6,  191  \.  p.  36S. 


THE     BRITISH     EMPIRE    AND     OUR 
WORK     IN     IT. 

Tin:  above  was  the  title  of  the  Presi- 
dential Address  delivered  to  the  Asa  cia- 
tion  of  Engineers  in  Charge  by  Mr.  Frank 
Bailey  lasl  month. 

In  the  course  of  his  address  Mr.  Bailey 
naturally  dealt  with  industrial  conditions 
in  this  country,  and  attempted  to  analyse 
the  conditions  limiting  our  expansion  in 
the  manufacturing  world.  We  have,  he 
.said.  "  a  Government  fully  alive  to 
domestic  needs  ;  a  national  laboratory 
under  distinguished  scientists  ;  poly- 
technics and  technical  bc! Is  which  rival 

the     best      in     other     countries  :       g 1 

supplier  «.f  raw  material  and  the  cheapest 
supplies    of    electrical     power    <»f    any 

Country   in    the    world  ;     and.    finally,   an 

army  of  workers  skilled  in  handici 


Btrong  in  physique,  and  always  willii 
earn  or  re<  eive  more  money. 

What.    then,    is    1 1  of    our 

apparent    failure    to   expand   or   tal 

I. ii ger    share    in    these    trades  '        Mr. 

Bailey  suggests  that  finance,  tariffs  and 

ptability  all  contribute  in  some  measure 

to    the    result.      Industrial    hanks,    which 

play  in  developing  industry 

abroad,  are  lacking  in  tins  country. 

But  the  weakest  link  in  our  chain  of 
progi  us   t«.   he   the  method  of 

ascertaining  'he  right  way  to  go  to  work  ; 
sometimes  it  i-  achieved  by  actual 
experience  or,  in  other  words,  by  trial 
and  error,  hut  rarely  by  systematic 
investigation/1 

It  is  th(  appreciation  of  the  benefit  of 
scientific  methods,  and  plodding  per- 
Beverenoe  in  applying  them  that  mainly 

explains   the  great    industrial   advalie. 
1   I  .lit  inelit  . 
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PHOTO-SCULPTURE— A  NOVEL  USE 
FOR   PROJECTED    LIGHT. 

In  a  paper  before  the  recent  Convention 
of  the  Illuminating  Engineering  Society 
in  the  United  States,  Mr.  J.  Hammond 
Smith  suggested  a  novel  method  of 
automatically  reproducing  the  shape 
of  solid  objects.  Hitherto,  by  the  aid  of 
photography,  we  have  been  able  to 
reproduce  views  of  surroundings  in  one 
plane  ;  by  means  of  colour  photography 
we  have  even  been  able  to  reproduce 
their  natural  tints.  But  so  far  there 
has  been  no  method  of  reproducing 
solid  objects  in  three  dimensions. 

Mr.  Hammond  Smith  suggests  an 
optical  method  of  doing  this.  Suppose 
that  a  statue  is  illuminated  and  photo- 
graphed from  two  distinct  directions. 
Then  if  these  two  images  are  afterwards 
projected  in  the  directions  from  which 
they  were  taken,  the  two  images  will 
coincide  somewhere  in  space  and  we 
could  trace  out  the  shape  of  the  solid 
object  by  moving  a  white  surface  to  and 
fro  in  order  to  find  the  points  where 
they  do  so.  Naturally,  in  order  to 
completely  determine  the  shape  of  a 
statue  it  would  be  necessary  to  have 
photographs  from  several  points  of  view. 

However,  the  difficulty  in  this  process 
would  be  that  most  objects  do  not  have 
sufficiently  prominent  points  on  their 
surface  for  the  point  of  coincidence  to  be 
determined  with  precision.  Accordingly 
Mr.  Hammond  hit  upon  the  device  of 
projecting  from  a  second  apparatus  a 
series  of  fine  letters  and  lines  on  the 
object  to  be  reproduced.  We  thus  get 
a  series  of  "  artificial  "  prominent  points 
which  of  course  appear  in  the  photo- 
graphs. In  practice,  therefore,  solid 
objects  are  covered  with  a  network  of 


projected  lines  in  this  way,  and  photo- 
graphed from  several  directions.  Then 
these  photographs  are  projected  in  space 
from  exactly  the  positions  in  which  they 
were  taken.  The  material  from  which 
the  sculptor  is  to  work  is  mounted  where 
the  beams  coalesce,  and  material  is 
either  carved  away  or  added  until  the 
images  coincide.  In  this  way  the  exact 
form  of  the  solid  object  is  gradually 
traced  out. 


EjH 

Wm?  A 

Fig.  1. — Photograph  of  a  bust  with  record 
photo,  projected  upon  it  in  approximate 
coincidence. 

No  doubt  the  process  as  at  present 
executed  is  a  crude  one,  but  it  is  dis- 
tinctlv  interesting  and  might  have 
important  developments  in  course  of 
time.  Fig.  1  shows  a  photograph  of  a 
bust  with  the  record  photograph  pro- 
jected thereon  in  approximate  coin- 
cidence. 

It  is  also  stated  that  remarkable  effects 
can  be  produced  by  images  of  coloured 
lantern  slides  projected  from  several 
directions  on  to  a  statue,  so  as  to  exactly 
fit  upon  it.  It  appears  that  the  com- 
bination of  the  likenesses  has  a  startlingly 
life-like  effect. 
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"  LIGHTS     OUT." 

Some   comments  in  thr  Press  on  th*   lighting  condition*   in   London 
\ng  the  past  month. 


In  the  following  pages  we  have  collected 
together  some  of  the  most  interesting 
comments  in  the  Press  <>n  the  peculiar 
lighting  conditions  in  London  at  the 
present  moment.  It  will  he  seen  that 
many  different  views  arc  expressed,  but 
it  i-  very  generally  agreed  that  the 
gloomy  conditions  have  a  distinctly 
oppressive  effect  on  the  public  mind. 
<>ne  effect  the  situation  has  certainly 

had  it  has  shown  many  people  how 
dependent  we  are  on  proper  street 
lighting,  so  that  its  importance  should  he 
better  appreciated  when  at  last  the  time 
-  to  revert  to  normal  conditions. 

War  Precautions   \m>  Lessons. 

The  new  order  issued  yesterday  for 
further  restriction  of  the  lighting  of 
London  Bhops  ami  London  streets  is  a 
very  useful  precaution  againsl  a  risk 
which  i-  not   altogether  to  be  despised. 

That     a     Zeppelin    attack     ii|  >•  >n     London 

would  in  the  leasl  degree  affect  the 
genera]  course  of  the  war  nobody  even 
in  Germany  believes;  but  it  might  do 
an  appreciable  amount  of  damage  t" 
public  and  private  buildings  and  it 
might  cause  tin-  loss  of  life  or  limit  to  a 
few  non-combatants,  of  whom  a  con- 
siderable proportion  would  be  women 
and  children.  That  is  th<-  end  of  the 
mischief  that  a  Zeppelin  raid  would  do, 
and  if  t he  <  >i  rmans  think  this  end  wort h 
attaining  doubtless  they  will  tr\  to 
compass  n.  regardless  "t  the  rules  of 
the  Bague  Convention.     It    La   therefore 

1 1 1  —  T    BS    well    that    we   should    all    take   the 

precaution    of    keeping    our    lights    low. 

Incidentally    that     precaution    ioa\     leach 

us  a  lit t  le  u  iae  eei mom]  .  To  ha\ e 
the  streets  always  as  dark  as  thej  are 
now   would    '»'•    most  ible :    but 

at    the   same    time    it    is   clear,    if    note    I..- 

taken  of  the  number  of  lights  now 
extinguished,  that  the  previous  standard 
was     unnecessarily     extravagant.      Half 

that    standard    would    Mill   give 

more    brilliantly    illuminated    than    was 

the  custom  anywhere  even  a  dosen  years 

A     similar    consideration     applies 


in  many  other  directions.  The  tremen- 
dous growth  in  the  wealth  of  the  nation 
during  the  past  generation  has  led  to 
both  public  ami  private  extravagance. 
Much  of  this  extravagance  gives  no  real 
pleasure  to  anybody;  it  is  the  result 
of  carelessness  ami  of  ostentation.  If 
the  war  should  teach  us — as  already  it 
is  doing — that  life  can  be  happy  perhaps, 
indeed,   happier    on  a  simpler  scale   of 

living,   we  can    write   that    down 

offset       against       war     sorrows     and     war 

Losses.     DaUy  (•'nij>ll;<-.  <>ct.  7th.  1(.»14. 

Diminished   Lion,    wo   Fast  Tb  » 

.Mr.  Oddie,  the  \V.  stminster  Coroner,  in 
holding    an    inquest     on    two     p. 

killed  in  the  streets,  said  thai  he  had  had 
three  such  fatalities  reported  to  him 
1  he  previous  day.  all  occurring  after  dark. 
The  reduction  of  the  lights  in  the  street-, 
of  London  is  a  military  necessity,  fot 
which  in  any  case  we  should  have  to 
pay  a  fairly  heavy  price,  but  unless 
there  is  unusual  precaution  that  price  will 
1"  quite  unnecessarily  heavy.  Since 
the  beginning  of  the  war  all  idea  of  the 
speed  limit  for  motors  seems  to  have 
gone.  When  ear-  bearing  the  magic 
letter-  "  O.H.M.S."  appeared  obviously 
no  restriction-  on  tin-  were  desirable. 
But  the  blind  eye  turned  by  the  police 

on  the  official  car  led  all  dri\  nine 

that     regulations    would    no    longer    he 

enforced,  and  our  main  road-  have 
become     acing  track-    for    motor    car-. 

Obviously,   that    condition   cannot    1m- 

allowed  to  continue  if  we  are  to  have 
London's      street-     alm(     t      a-     dark     as 

country   lam-.     There   will   have   to   be 

.-tint    regulation)  and  the  u-    oi   powerful 

rchlights  on  ear-  must  Le  stopped  so 
far  as  the  centre  of  the  Metropolis  is 
concerned.  Otherwise  the  whole  purpose 
ot  the  official  ordinance  will  l"  defeated. 
The  searchlight  is  a  great  dangt  i  to  other 
traffic.  Now,  too.  that  all  omnibuses 
ami  tramcars  crossing  the  bridges  <i 

with   lights  extinguished,   it    i-   important 

that      speed      should      he      reduced      to      little 

more   than   a   walking   pace.     Unless 
look  after  these  points  the  casualties  ii 

street-  will  exact  a  heavier  toll  from   us 
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than  would  a  very  large  number  of  airships 
dropping  bombs  as  they  have  done  in  the 
case  of  Paris. — Westminster  Gazette,  Oct. 
12th,   1914. 


Dark  Streets  and  Increased 
Accidents. 

In  some  quarters  we  find  there  is  a  dis- 
position among  the  electric  lighting 
companies  to  urge  that  the  restrictions 
now  placed  upon  the  lighting  of  thorough- 
fares and  shop  windows  is  leading  to  an 
increase  in  the  volume  of  crime  and 
accidents.  As  regards  the  latter  point 
the  statement  appears  to  admit  of  no 
doubt,  as  many  claims  have  been  received 
by  the  insurance  companies  for  personal 
damage  sustained  after  dark  as  a  result 
of  the  gloom,  in  which  the  Metropolis  is 
now  habitually  involved. — Financial 
Times,  Oct.   19th. 

There  is  another  and  more  serious  side 
to  the  question,  however,  and  that  is  the 
alarming  growth  of  fatal  street  accidents 
since  the  regulation  became  operative. 
According  to  the  latest  available  statistics, 
fatal  street  aocidents  have  increased  by 
25  per  cent,  during  September  and 
October  (up  to  the  17th)  compared  with 
the  same  period  last  year.  Sixteen 
people  were  killed  during  the  week  ending 
October  17th,  compared  with  five  in  the 
corresponding  week  of  1913. — Evening 
News,  Oct,  27th,   1914. 

It  is  worth  noting  that  the  Commis- 
sioner of  Police  has  had  to  draw  attention 
to  the  fact  that  the  reduced  illumination 
considerably  increases  the  possibility 
of  danger  arising  from  vehicular  traffic. 
The  London  General  Omnibus  Co., 
also,  have  recently  taken  the  step  of 
largely  diminishing  the  number  of  buses 
in  London  streets,  and  it  is  stated  that 
they  will  now  cease  to  run  at  an  earlier 
hour  than  hitherto. 


Outside  Shop  Lighting. 

Illuminating  engineers  are  finding  much 
food  for  thought  in  the  present  state 
of  partial  lighting  of  London  at  night. 
The  conditions  of  semi-darkness,  wisely 
enforced  by  the  authorities  with  the 
object  of  thwarting  any  night  attack 
by  air  on  the  Metropolis,  are  bringing 
out  several  interesting  and  important 
points  regarding  street  and  shop  window 
illumination.  In  the  first  place,  it  is 
clear  that  in  the  past  there  has  been 
much  waste  of  light  through  this  not  being 
concentrated    on    the    contents    of    the 


shop  windows.  The  resulting  glare  has 
been  bad  for  the  eyesight  of  passers-by, 
and  now  aerial  observations  have  shown 
the  glare  of  unshaded  shop  lights  to  be 
potentially  dangerous  by  facilitating  aerial 
attack.  It  is  quite  likely,  therefore, 
that  one  of  the  results  of  the  present 
war  will  be  less  glare  in  our  streets, 
accompanied  by  more  efficient  lighting. 

The  screening  of  lights  from  observa- 
tion by  aircraft  has  been  rendered 
particularly  necessary  by  recent  advances 
in  illumination,  such  as  the  high-power 
half-watt  lamp,  the  flame  arc,  and  high- 
pressure  gas  lighting,  for  which  electrical 
and  gas  engineers  have  been  responsible. 
In  the  present  conditions  it  would  have 
been  very  advantageous  had  there  been 
more  widely  adopted  the  system  of 
individua'  control  of  electric  street  lamps 
that  has  been  described  by  the  President 
of  the  Institution  of  Electrical  Engineers. 
— Daily  Telegraph,  Oct,  12th. 


The  Sober  Feeling. 

The  fall  of  Antwerp,  the  renewed  stream 
of  suffering  refugees,  the  stubborn 
resistance  of  the  German  forces  in  France, 
the  absence  of  any  of  the  dramatic 
"  counter-strokes  "  with  which  gossip 
has  busied  itself,  and  not  least  perhaps 
the  physical  influence  of  an  abnormally 
darkened  London,  all  combine  to  make 
us  a  little  subdued. — Pall  Mall  Gazette, 
Oct.    13th. 

But  in  spite  of  police  orders  for  a 
further  reduction  of  street  lighting, 
the  average  Londoner  does  not  take  the 
Zeppelin  seriously,  though  he  admits 
that  some  at  least  of  the  vessels  might 
evade  the  vigilance  of  our  forces  and 
reach  us.  The  Zeppelins  may  come, 
and  they  may  not,  but  the  chance  of 
their  coming  does  not  affect  the  state  of 
mind  of  the  population  half  as  much  as 
the  dreary  aspect  of  London  after  dark. 
—Westminster  Gazette,  Oct.   13th,  1914. 

In  a  letter  to  the  Times  of  October  21st 
Sir  Edwin  Ray  Lankaster  expresses 
doubt  whether  the  diminution  in  danger 
from  a  night  attack  is  sufficient  to  justify 
the  "  serious  danger  and  suffering  which 
it  certainly  causes  to  the  inhabitants  of 
London.  Not  only  is  there  a  danger  of 
street  accidents  but  in  suburban  districts 
necessarily  an  immunity  for  criminals 
who  may  take  advantage  of  the  dark- 
ness." "  But  a  more  serious  danger  than 
either,"  he  adds,  "  is  the  creation  of 
depression  and  a  certain  brooding  terror 
in  a  population  already   subjected    to  a 
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severe  strain  by  the  horrors  of  war."  Sir 
E.  Kay  Lankaster  also  suggests  that  "an 
increase  in  number  <>\  specially  brilliant 
lamps  and  their  arrangement  in  rows  or 
in  lna--.-.  so  as  t<>  mislead  the  invader 
a-  to  the  topography  of  tin-  city  below 
him  would  probably  do  more  to  baffle 
tin-  enemy  than  the  ostrich-like  attempt 
at  concealment  by  partial,  though  most 
inconvenienl  and  tear-provoking  suppn  b- 
sion.  of  the  normal  street  and  Bhop 
lighting." 

ZEPPBXIN8    wi>    Tin:    BbTJ) 

If  the  Zeppelins  should  come  to  London, 
I  am  righl  in  I  he  line  of  fire  from  1 1 
since  apparently  it  is  expected  thai  the 
bridges  will  be  the  firsl  to  engage  their 
attention.  Living  on  the  river  bank 
within  bomb  .-diot  of  one  of  the  busiest 
bridges  spanning  the  Thames,  I  was 
ordered  on  Saturday  to  extinguish  all 
lights  thai  reflect  on  the  water,  otherwise 
t he  police  would  cut  off  the  ram  at 
altogether.  Later  in  the  evening  I 
imagined  that  the  worst  was  about  to 
happen.  The  southern  end  of  the  bridge 
was  in  complete  darkness  and  dashing 
about  in  the  middle  of  the  roadway, 
and  at  considerable  pi  rsonal  risk.  w<  re 
two  special  constables  brandishing  their 

ell  et  lie  torches  iis  B  signal  to  approaching 

motor  traffic  to  stop.  Their  lights  must  be 
extinguished  while  crossing  the  bridge, 
but  now  and  again  the  driver,  thinking 
he  was  being  trapped  for  fast  driving, 
made  good  his  escape,  bul  only  i"  I" 
hauled  up  and  remonstrated  with  at 
the  other  en. I.  Westminster  Gazette, 
Oct.  13th,  191 L 

Grievances   \m>  < ►bsttn  icy. 

The  people  who  are  chiefly  interested 
in  the  suppression  of  light  in  the  streets 

and  -hop  ..i  London  during  the  dark 
hours  are  the  suppliers  of  the  means  by 

which    it    is    obtained;     and    they    are    the 

people  who   in-iead  of  complaining,  have 

done    t  heir    D68l     tO    help    Hie    an!  horn  [es. 

Whal     is     the    g I     of    complaining  1 

Loyality  to  country,  and  assistance  t<> 
the  authorities  in  it-  prob  ction  have  first 
claim  upon  as.  Journal  o)  Oat  Lighting, 
Oct.    -'Ttli. 

Prom  our  own  observations  and  in- 
quiries we  are  not  at  all  persuaded  that 
the  people,  as  a  whole,  either  res,  nt  the 
order  or  experience  any  particular  incon- 
venience from  the  diminution  of  public 
and  shop  I i <; h t  i 1 1 >_r .  Everybody  knows 
the  reason  for  it,  and  must    repose  suffi- 


cient confidence  in  the  responsible  autho- 
rities to  acquiesce  in  the  regulation  with- 
out grumbling.  Indeed,  the  attitude  of 
the  public  in  this  regard  is  such  as  to 
bal  even  after  the  official  pro- 
hibition shall  In-  withdrawn,  it  may  be 
possibly  a  Ioiil'  time  before  the  former 
extravagance  of  streel  illumination  will 
he  resumed.     Oas  World,  Oct.  31st,  1914. 

Effect  on  Shopping-Trade,  Theai 
am>  Publish 

Naturally  the  diminution  of  light  has 
already  had  a  considerable  effect   on  the 

shopping,    and    as    the    Christmas    season 

approaches     this      will     become     more 
marked.     According    to    the    T  rru  >■    I  he 
Early  Closing  Association  recently  hi 
meeting  at   which  it   wi  sted  that 

all  .shops  should  close  after  7  p.m.,  anil  it 

was  thought  that  the  Chief  Conunissioner 

of     Police     mighl      he     induced     to     allow 

them  to  show  their  lights  up  to  that  hour. 

The   theatres    likewise   are    finding   that 

the     gloom     keeps     people     away     in     the 

evening  and  the  experiment  is  being  tried 
of  holding  more  matinees  and  fewer 
eve  oing  performances.     The  tendency  is 

towards    people    spending   their    nigh- 
home.     According  to  the   Daily   Graphic 
publishers    ought     to     benefit.     "Night 
clubs  are  now  as  dead  as  mutton. 
I'    should  certainly  be  a  studious  winter. 
A  lot   of  I ks  will  he  needed  and  Indoor 

gam*  s." 

Win  the  Lights  lbe  S<  reek bd. 
My  own  t  heory  is  that  the  switching  off 

i-   intended   not    to   hide    London   from  an 

airship,  hut  to  prevent  the  airship  bi  ing 

hidden    from    us.     <  me    of    t  he    joj  -    ol 

li\inur    in    the    country    i>    thai    the    niuht- 

sky  is  visible.  In  London,  thanks  to  the 
Hood  of  light  which  rises  to  the  clouds 
and  is  reflected  downwards,  the  firmament 

i-  iioihn  a  hut  a  hazy  '_rlow  .       r.ehmd  this 

impalpable  Bcreen  an  airship  ox  an  at  ro- 

plaile      could      float       concealed.         /'./'• 

Industrie  3,  Oct.  21st,   I'd  ». 

II  I  ■• .  I    LA.TIONS    TO    <  'on  iim    i;. 

The      /  as     a     R  Suit      of 

inquiries  from  the    1'ohce,  learns  that    the 

Order  made  by  the  Secretary  of  State 
under  t  he  I  >>  \<  nee  of  t  he  Realm  v  I 
expiring  at  the  end  of  t  he  month  (Octobt  r) 
will  almost  certainly  he  renewed.  It  is 
referred    to    "as    having   a    grave   effect 

in     the     husiip  -s     and     BOCial     life     of     the 

capital  "  hut  is  apparently  regarded  by 
the   authorities   as    imperative    t'  I 

Baft  t\    of    London. 
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CORRESPONDENCE. 


THE  LIGHTING   INDUSTRY  AND   THE 
WAR. 

October  13th,   1914. 
Dear  Sirs, 

In  reply  to  your  letter,  we  beg  to 
inform  you  that  business  in  our 
"  Crompton-Blondel  "  Flame  Arc  Lamps 
has  not  din  hushed  to  any  appreciable 
extent  due  to  the  war.  We  have 
received  a  large  number  of  orders  for 
this  season's  factory  lighting,  and  we 
also  have  many  impending  orders  for  our 
Flame  Arc  Lamps,  the  latter  orders 
simply  awaiting  settlement  of  a  few 
details  relating  to  financial  matters  or 
technicalities. 

We  always  carry  a  large  stock  of 
carbons  suitable  for  our  lamps,  and  are 
now  making  arrangements  for  the  supply 
to  be  continued  and  to  replenish  our 
stock. 

We   have    orders    in   hand   which   will 
keep  us  fully  employed  for  many  months, 
working  extended  hours. 
Yours  faithfully, 

For  Crompton  &  Co.,  Ltd., 
Thomas  Britten, 
Manager. 


October  25th,   1914. 
Dear  Sir, 

The  effect  of  the  war  has  certainly 
caused  a  great  deal  of  disorganisation  in 
trade,  and  the  present  police  regulations 
regarding  the  lighting  of  London  naturally 
operate  in  the  same  direction.  The 
effect  of  the  war  (if  it  does  not  last  too 
long)  should  ultimately  be  good,  but 
is  causing  inconvenience  just  now. 

The  chief  trouble  we  are  finding  is  in 
obtaining  varieties  of  glassware,  such  as 
the  heat-resisting  globes  for  high  candle 
power  lamps,  and  decorative  glassware 
of  the  type  used  with  semi-indirect 
fittings.  There  is  a  good  stock  of  these 
in  hand,  but  there  may  be  some  question 
how  to  replace  them  when  exhausted. 
This  is  a  matter  for  our  glass  manu- 
facturers to  tackle.     No  doubt  if  foreign 


patents  were  set  aside  people  could  be 
found  willing  to  start  new  processes  of 
glass  manufacturing  and  make  extensions 
in  their  factories  if  backed  up  by  the 
Government  ;  but  they  naturally"  hesi- 
tate to  do  so  in  view  of  the  uncertainty 
as  to  what  will  happen  when  the  war 
is  over.  Besides  this,  it  stands  to  reason 
that  in  any  case  it  would  take  time  for 
manufacturers  here  to  become  as  expert 
in  making  these  varieties  in  glassware 
as  the  firms  of  the  Continent — who  have 
had  a  monopoly  for  so  many  years. 
Yours  faithfully, 

A.  E.  Podjioke. 
34,  Charles  Street,  E.G. 


October  26th,   1914. 
Dear  Sir, 

With  reference  to  your  enquiry  as  to 
the  effect  that  the  European  War  has  had 
upon  our  business,  I  am  pleased  to  be 
able  to  state  that  it  is  on  the  whole 
satisfactory. 

In  some  quarters  it  has  fallen  off  very 
considerably,  but  this  has  been  more 
than  compensated  by  increased  activities 
in  other  directions. 

My  own  impression  is  that  in  the  course 
of  a  few  months  things  will  improve  all 
round. 

One  reason  for  the  increase  is  no  doubt 
due  to  our  being  very  little  hampered  in 
getting  supplies  owing  to  the  fact  that 
our  Lamps  and  Fittings  are  manufactured 
entirely  in  this  country.  We  have, 
however,  in  common  with  all  other 
manufacturers  of  incandescent  Lamps, 
experienced  some  little  difficulty  in 
obtaining  regular  supplies  of  mantles  and 
glassware,  the  bulk  of  which,  prior  to  the 
war,  we  obtained  from  Germany  and 
Austria.  I  am  glad  to  be  able  to  state, 
however,  that  the  efforts  of  English 
manufacturers  are  gradually  overcoming 
this  trouble,  and  they  will  no  doubt  in 
the  near  future  be  able  to  entirely  replace 
the  articles  formerly  obtained  from 
abroad.     Owing,    however,    to    the    very 
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larfio  demand  for  articles  of  this  kind,  it 
will  necessarily  take  some  little  time  for 
things  to  sett  1<-  down. 
Yours  faithfully. 
For  The  United  Kingdom  Lighting 
Trust,  Ltd., 
.1.   E.   Evebed, 
<  Sonera]  Manager. 


I  see  no  reason  why  in  many  other 
department-  we  should  not  hold  our  own. 
providing  the  Government  a.--i-t  manu- 
facturers by  preventing  similar  goods  in 
the  future  being  "dumped"  into  this 
country. 

Yours  Faithfully, 
The  Bland  Light  Syndicate,  Ltd., 
!■'.  .1.   Goi  i  i>. 
Managing  Director. 


October  2Sth.   1914. 

Deab  Sib, 

With  reference  to  your  inquii 
the  effect  of  tin-  war  op  our  business 

-  I  am  able  to  few  see  my  ( lompany 
will  not  be  adversely  affected.  We  are 
exceptionally     busy     at      the      preeenl 

moment,  and  quite  well  placed  tor  l' 1~ 

of  our  manufacture. 

The    Bland    Burner    i-    British    made 
throughout,   as   also   i-^   our   well-known 

No.    16   Blanlite  Outdoor   Lamp,   made   in 

enamelled  steel  or  copper.  About  four 
•  1  determined  to  get  out  a  Lamp 
suitable  for  outside  1  i ur ' 1 1 i 1 1 ■_'  which  would 
compete  successfully  with  the  many 
German  outdoor  lamps  which  were  being 
offered  to  British  buyers:  it  was  very 
favourably  received,  and  is  now  in  wide 
demand.  The  War  Office  took  it  up  and 
have  placed  one  or  two  very  Large  con- 
t ract -  for  it .  Set  Lng  that  all  the  metal 
work  and  the  porcelain  fireclay  parts  of 

our  lamps  and  burners  are  made  here 
we    are    naturally    not     troubled    by    any 

difficulty  in  supplying. 

My    Own    belief    is    that     the    war    will 

result  in  a  great  transference  of  business 
tn  this  country,  although  at  the  moment 
manufacturers  are  having  a  strenuous 
and  difficult  time  in  accommodating 
themselves  to  tin-  situation.  This  applies 
particularly  to  tin-  glass  manufacturers. 
Tin-  glass  for  our  well-known  burner-  and 
lamps  is  being  manufactured  in  Great 
Britain,  and  whilst  the  quality  of  t he  glass 

at   the  moment   ifl  not  equal  to  that   which 

1  i.i -  been  manufactured  in  Austria  anil 
Germany,  big  strides  have  been  made 
during  tic-  Leal  tew  weeks  in  the  rigl  t 
direction.  Of  course  the  initial  dim- 
cultiee  in  competing  against  foreign- 
mat  b  msiderabli  .  and  unt i'  it 
can  be  made  in  the  enormous  quantities 
in  which  it  is  inanufaet  iirod  on  1 1 1<  ■ 
Continent,  it  may  be  difficull  to  produce 
n  at  anything  like  the  pine  at  which  it 
bee  been  previously  offered  bj  the  Conti- 
nental   makers.     This    does    not    apply, 

however.     Ln     e\il\  I      am      .1  !l  >  .l<)\ 

producing  one  commodity  Ln  glass  at  the 
same  cost  as  which  it  was  sold  to  us  from 
the  <  '"in  inent  before  t  be  w 


October  28th,    1914. 
Deab  Sib, 

Our  experience  since  the  war  began   i- 
satisfactory-  in  fact,  our  output   i>  i 
siderably  larger  than  it  has  been  Ln  normal 
times.     Our  busim  as  is  so  varied  that  any 
falling  off  in  one  direction  i-  compens 

by    an    increase    ill    another.      At 
order-  an-  coming  in  very  satisfactorily, 
and  we  anticipate  seeing  a  considerable 
increase  in  our  export  department   very 
shortly. 

W'e  may.  a-  an  instance,  give  you  the 
fact  that  we  have  opened  s  Large  number 

of    new    account-    that     have    approached 

us  voluntarily  with   their  requirements. 

This  is  no  doubt  accounted  for  by  the  fact 
that    British  firm-  an-  anxious  to  do  bu-i- 

nees  with  British  Wholesale  Sou* 

W'e  have  hitherto  made  a  point  of  deal- 
ing in  British-made  goods  as  far  a-  we 
possibly  can  foreign  mail.-  goods  always 
receiving    last     consideration     and    this 

accounts    for    the    tact     that     we    ar<-    not 

experiencing  any  Berious  deficiency  con- 
sequent upon  the  preeenl  unfortunate 
-tate  .it  affairs.  One  effect  of  the  war 
will  certainly  be  that  many  article-  previ- 
ously  manufactured  mainly  abroad  will 
have  to  be  made  i .. 

The  Bection  of  our  factory  devoted  to 
glaaswork,  &c,   leems  likely  to  incn 
considerably  owing  to  the  demand  that 
has  sprang  up  for  British  glass. 

We    might     mention     that     we    are     in- 

terested  Ln  a  glassworks  jusl  re-opened 
after  the  furnaces  had  been  closed  down 
for  several  years,  by  which  mean-  we 
hope  to  be  in  a  position  t<>  supply  un- 
limited quantities  "i  British  glassware  of 
all  descriptions. 

We  quite  appreciate  thai  now  i-  the 
opportunity  ottered  to  British  manu- 
facturers to  capture  German  trade,  and 

we  are  determined  to  see  to  it   that   Wl 

od  -hare  of  the  business  as  i.ir  as  the 

lighting    world    i-   concerned. 

Believe  me, 

Yours    faithfully. 

A.    M  liTTl  in. 

I     •    .1.    A    W.    B.   Smith  i 
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TOPICAL    AND    INDUSTRIAL    SECTION. 

—  •  •  •  •*» 

[At  the  request  of  many  of  our  readers  we  are  again  extending  the  space  devoted  to 
this  Section,  and  are  open  to  receive  for  publication  particulars  of  interesting 
installations,  new  developments  in  lamps,  fixtures,  and  all  kinds  of  apparatus  connected 
with  illumination. 

The  contents  of  these  pages,  in  which  is  included  information  supplied  by  the 
makers,  will,  it  is  hoped,  serve  as  a  guide  to  recent  commercial  developments,  and  we 
welcome  the  receipt  of  all  bona-fide  information  relating  thereto.] 


NEW     HOLOPHANE     PUBLICATIONS. 

Dttbing  the  past  month  we  have 
received  from  Holophane  Ltd.  two  novel 
publications,  namely,  a  new  catalogue 
relating  to  Holophane  glassware  for  gas, 
and  a  leaflet  on  Fittings  for  Half-Watt 
lamps. 

The  gas  catalogue  is  really  a  new 
thing  in  publications  of  this  kind.  The 
cover  is  ingenious  in  design,  and  the 
interior  is  printed  on  mat  art  paper  in 
quite  effective  style.  The  introduction 
gives  a  general  account  of  Holophane 
glassware  and  explains  how  it  complies 
with  the  fundamental  requirements  of 
good  lighting.  In  addition  there  is  a 
variety  of  data  of  general  interest. 

Following  this  we  have  a  complete 
series  of  lighting  units  arranged  and 
described  in  a  most  methodical  way. 
On  the  left-hand  pages  there  are  short 
and  pithy  paragraphs  with  such  titles  as 
"Good  lighting  a  necessity,"  "Rule  of 
Thumb  versus  Rule  of  Science,"  &c  On 
the  right-hand  pages  illustrations  of  the 
various  units  are  shown  and  beside  them 
the  corresponding  polar  curves  of  light - 
distribution  (both  the  curve  of  the  mantle 
alone  and  of  the  same  mantle  equipped 
with  glassware  being  given).  Lower 
down  on  the  page  we  have  tabular  data 
enabling   the   horizontal   illumination   at 


any  distance  from  a  unit  of  this  kind  to  be 
determined. 

Finally  there  is  a  series  of  typical 
Holophane  fittings  for  use  with  gas. 

During  recent  visits  to  firms  dealing 
with  gas  specialities  we  have  found  this 
catalogue  widely  known  and  appreciated, 
and  there  is  little  doubt  that  it  will  give 
a  considerable  impetus  to  gas  lighting, 
for  at  the  present  moment  the  gas 
industry  is  fully  alive  to  the  advantages 
of  more  scientific  methods. 

We  can  recall  several  American  publica- 
tions, notably  that  issued  by  the  Welsbach 
Co.  in  New  Jersey,  in  which  the  subject 
has  been  treated  in  a  most  iiseful  way, 
but  we  believe  that  this  new  publication 
issued  by  Holophane  Ltd.  will  be  found 
to  be  unique  among  literature  on  scientific 
gas  lighting  in  this  country. 

The  second  pamphlet  on  fittings  for 
Half-Watt  lamps  is  a  smaller  affair  but 
is  also  arranged  on  a  novel  plan.  Each 
page  contains  pictures  of  various  units, 
dimensions  and  prices,  and  there  is  also 
a  diagram  showing  at  a  glance  the  effect 
of  the  unit  in  altering  the  distribution 
of  light  from  the  bare  lamp.  Among  the 
types  shown  we  notice  the  semi-indirect 
prismatic  bowl  and  the  Excellite  unit, 
complete  with  special  Holophane  canopy. 
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LIGHTING  OF  A  RIFLE  RANGE  AT  THE 
GUILDHALL. 

A  short  time  ago  we  described  the 
lighting  of  a  Rifle  Range.  By  the 
courtesy  of  Benjamin  Electric,  Ltd., 
we  now  give  two  illustrations  of  a  range 
!•■  Guildhall,  which  is  lighted  by 
metal  filamenl  lamps  in  Benjamin 
Parabolic  '4.',  j  reflectors. 

The  two  photographs  will  explain  how 
the  lighting  is  done.  There  are  two  rows 
of  movable  targets  (controlled  from 
the  firing  end).  They  are  lighted  by 
two   i  li   containing  four   55-watl 

tungsten  lamps  in  metal  parabolic 
reflectors.  Behind  each  row  of 
reflectors  is  a  horizontal  black  screen, 
and  the  walls  <>i"  the  room  are  also  black. 
The  result  i-  thai  tin-  men  firing  Bee  the 
te  brightly  iUuminated  against  dark 
background  and  surroundings;  the 
lamps  are  concealed  from  view  and  there 
are  no  objects  visible  brighter  than  the 
targets.  This  would  seem  to  be  a  point 
fundamental  importance  in  lighting 
rifle  rangi  I  □  under  the  besl  con- 
ditions it  requires  good  sight  to  Bee  the 
bull's  eye  on  these  ranges  quite  dis- 
tinctly,  and  any  surrounding  unscreened 
lights,  either  in  the  direct  range  <>f  vision 
or  Been  "  out  of  the  tail  of  the  eye,"  have 
ace  .1  distracting  effect  on  vision. 
In  this  case  there  is  one  lamp  installed 
between  the  firing  point  and  the  target, 
Win  ii  i-  concealed  from  view  and  in 
any  case  is  only  tunnel  on  when  the 
range  is  not  being  used  for  firing,  but  is 
visited    for   cleaning   purposes,   ftc. 

Tin-  next  Question  thai  arises  is  the 
amounl  <>f  iUumination  required  on  the 
target.     In    this    case    the    illumination 


can  In-  modified  by  turning  on  more 
or  fewer  of  the  lamp-,  and  by  moving 
them  backwards  and  forwards.  With 
all  the  lamps  <>n  a  value  of  2<»  25 
foot-candles  can  be  obtained,  which 
seems  t<>  be  ample.  Indeed  it  i-  possible 
thai  too  high  an  iUuniination  would  be  a 

draw  hack.        as       it         might        lead        to 

"  irradiation  "  (i.e.,  an  apparent  encroach  - 
ing  of   the   white   surrounding  over  the 

central       Mack       "  hull  " — B  -       of 

glare). 

Another  importanl  point  is  that  the 
illumination  should  1 »« -  uniform.  Any 
deficiency  in  this  respect  soon  reveals 
itself  in  a  habitual  preference  on  the  pari 

-itors    for    the    hot -lighted    tai_ 
Moreover,   in  tiring  at    travelling  tai 
it    would    not    be    satisfactory     to    find 
them     continually     moving    out 
brightly  iUuminated  region  into  a  darker 
one,   and     vie*     versa.     The    eye    would 
have    to    accommodate    itself    to    these 
changes,  which  would  appreciably  affect 

1 1n-  aim. 

The  lighting  ol  this  ran  ye  appears  to 
havt  been  very  carefully  oonaidered 
with  a  view  to  avoiding  these  d.  • 
and  it  is  even  worth  a  visit  from  rifle- 
range  instructors  interested  in  the 
lighting  question. 

[We  had  recently  an  opportunity 
inspecting  the  factory  of  the  Benjamin 
Electric,  Ltd.,  at  la,  Rosebery  Avenue, 
E.C.,  where  we  saw  some  of  the  Benjamin 
Reflectors  in  the  course  of  manufacture 
They  are  entirely  made  in  England,  and 
the  process  of  the  Btamping  out  and 
finishing  is  a  much  more  complicated  one 

than  the  ordinary  man  in  tin-  -tree t  would 
BUpp 


Tin-     Wardle     Engineering     Co.,    Ltd. 
te,  Manchester),  send  us  a  copy 
of  t  be   la  -  l<  urn-  ol    lant<  rns  and 

fittings.  On  the  front  i-  a  distinctly 
interesting   \  iew    i  I     item  city   in 

wlin-h  modern  Btreet-Ughting  centrally 
suspended  units  are  installed  a  rather 
curious    uTustration    of    the    mixtun 

1 1 id   ami    t  be   m\\ .     I  '•■    ides   b1  reel  - 

lighting  fittings,  however,  the  catalogue 

-  of  semi-indirecl  units  for 

balf-watt      lamps,    among    which      the 


"  WorksUte  "  tin  ikes 

ii-  as  a  particularl}  useful  typ<  . 


We  understand  that  Sir.  H.  Staniforth 

has  left  th  ■  statt  .  i  Messra.  W.  Sugg  and 

Ltd.,  to  take  over  the  London  <  Office 

and  to  act  as  the  Southern  n  presentative 

.    Jas.    Milne  A    Co.    Ltd.,   the 

well-known  manufacturers  mts, 

meters,    high    pressure    gas    lamp-. 

•'.  Parrmgdon  Road,  London,  K.< '. 
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View  from  close  up,  showing  targets  lighted  by  two  rows  of  concealed  lamps 
at  top  and  bottom. 


View  from  the  back,  from  whence  the  movable  targets  are  controlled. 

THE    RIFLE    RANGE    AT    THE    GUILDHALL. 
Lighted  by  concealed  lamps  in  Holophane  Benjamin  Steel  Reflectors. 
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MAZDA  HALF-WATT   FITTINGS. 

In*  our  last  number  we  gave  an  account 
of  some  new  fittings  for  half -watt  lamps 
recently  introduced  by  the  British 
Thomson-Houston  Company,  and  manu- 
factured entirely  in  this  country. 
We  now  give  a  few  additional  examples 
of  such  fittings,  the  polar  curves  of  light 
distribution    being  added   in   each   case. 

Pig.  I  shows  a  simple  fitting  compri 
a  half-watt  lamp  in  Alabas  glass  i_rlobe. 
Owing  to  the  great  brilliancy  of  the  half- 
watt  filament  it  is  obviously  desirable  that 
it  should  1><-  screened  by  diffusing  glass- 
ware of  this  kind.  The  chief  character- 
istic of  the  Alabas  lt.---  is  t  hat  t  he  globe 
appears  uniformly  bright  all  over,  giving  a 
very  soft  effect  :  and  yei  the  loss  of  light 
is  comparatively  small.  A  unit  of  this 
kind  distributes  the  lighl  more  or  less 
uniformly  in  all  directions.  The  i 
unit  (Fig.  -•)  i--  of  a  semi-indirect  type. 
I  ■  •  1 1^1-1-  oi  a  diffusing  glass  bow  I  under- 
neath and  a  reflector  above  so  arranged 
that  the  actual  filament  is  always  screened 
from  the  eyes.  <  »t"  recent  years  tin -re  has 
been  a  great  demand  for  Bemi-indirect 
Lighting,  and  this  demand  has  been 
accentuated  by  the  coming  of  the  half- watt 
lamp.  Another  point  to  be  noted  is  that 
the  high  efficiency  of  these  lamps  rendered 
t  he  loss  of  light  invoked  in  a  semi-indirect 


unit  of  small  importance.  For  it  is  now 
possible  to  substitute  semi-indirect  IL'ht- 
ingwitb  half-watt  lamps  for  direct  lighting 
with  tungsten  lamps  of  the  ordinary 
variety  and  yet  to  make  a  saving  in  the 
energy  consumption  for  the  same  illumin- 
ation. .\  point  to  be  noted  in  connection 
witli   these    fittings   is   that    the    results 

Obtained  are  practically  independent  of 
the  nat  ure  of  t  he  ceiling. 

\\>-  now  come  to  the  radial  wave  reflec- 
tor shown  in  Pig.  3.  This  forms  a  unit 
especially  intended  for  the  lighting  <•! 
large  open  spaces,  wide  entrances,  and 
lofty  buildings.  It  consists  of  an 
enamelled  corrugated  steel  reflector  so 
arranged  as  to  be  entirely  weather-proof. 
the  corrugations  being  designed  to  break 
up  and  distribute  the  fight  and  to  avoid 
Btriations.  It  will  be  observed  that  the 
candle-power  is  practically  equal  in  all 
directions  in  the  lower  hemisphere. 
Ample  ventilation  is  provided,  ana  free 
aco  as  tor  wiring  can  be  readily  obtained 
by  removing  the  cap  at  the  top  of  the  iron 
housing. 

It    will     bo     -in.    tier-  fop-,    that     the 

British  Thomson- Houston  Company  have 
now  on  the  market  a  considerable  \ari.  ty 
of  half-watt  fittings, and  there  are  plenty 
of  appliances  lor  making  the  best  use  "i' 
these  lamps. 


MAZDA    HALF-WATT   LAMPS    FOR 
MOTOR-CAR  LIGHTING. 

We  have  before  us  a  li-t  issued  by  the 
British  Thomson-Houston  Co.,  Ltd., 
dealing  with  M.r/da  "  Halt-Watt  "  lamps 
ior  motor-car  use. 

We  have  previously  referred  to  these 

new    lamps,    and    the    illustration    -lows 

their  general  appearance.  The  metal 
filament  was  of  com-"  a  lto.ii  advance  on 
tic-  old  carbon  filament  for  such  pur- 
.  and  most  ol  t he  difficulties  involved 
in  making  low-vol(  ry  lamp-  with 

carbon    filaments   disappeared     when     the 

metal  filamenl  became  available. 

V  \'.  attention   was  paid   to   tin-  sltaji- 
of    the    filament,    and    the    bunehed    spiral 

arrangement  gave  us  something  much 
more  nearly  approaching  the  ideal 
"point-source"  desired   for  optical  pur- 

\o\v    coui,-    the    half-watt     auto- 

mobile  lamp  with  it-  coiled  filament  in  a 

gas-filled   bulb  which  is  stated  to  he  tight 

tit/us  as  efficient  as  the  old  carbon  fila- 
ment lamp.  Tin-  effect  of  this  in  head- 
lights   will    doubtless    be    very    striking, 

and  wo  should  think  that  it  will  find  Other 


important  applications  in  connection  with 

mirrors  as  "  flare-lights,"  and  possibly  for 
portable  searchlights. 
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Fig.  1. — Alabas  Lantern   lor  Mazda 
half-watt  lamp. 


Fig.  2.— Mazda  500-watt  100-volt  lamp 
in  Lumino  semi-indirect  fitting. 


Polar  curve  of  Mazda  half-watt  lamp 
in  Alabas  globe. 
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Distribution  of  light  from  Lumino  semi- 
indirect  fitting. 


Mazda 


Fig.  3. — Mazda  half-watt  lamp  in 
24-in.  Radial  Wave  Reflector. 
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Dotted  curve  shows  distribution  of  lighl 
from  bare  lamp.  Full  curve  shows  distri- 
bution from  same  lamp  in  Radial  Wave 
Reflector. 
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THE  GAS  LIGHTING  OF  A  SWIMMING 
BATH. 

Is  u  Bwimming  hath  a  'hum  can  1»- 
easily  mad.-  for  good  artificial  illumina- 
tion. Any  one  \\\i>>  i  oised  the 
London  baths  knows  how  the  crowd 
begins  to  stream  in  after  office  h 
so    that    there    are    often    more    people 


may    1>.-    evening    displays,    when    the 
galleries  will  be  crowded. 

The  pn  sence  of  an  overhead  Bkylight 
maki  sesential    to    suspend    liL'lits 

from   the   girders,  and   n  i    help   can   be 
relied  upon  from  reflecting  surround 
above      th<-      lamp-.      It     is     then 
important  that  they  should  be  furnished 
with  the  righl  type  of  reflectors.     With 


there   during   the    houra    when   artificial 
illumination    is    needed    than    there 
during  the  day  time. 

The  lighting  requirements  are  obvious 

and     fairly    simple.       The     lamps     are 

warily    hung    high    up    above    the 

r  and  Bhould  be  sufficiently  num.  ■ 

and    powerful    to    flood    the    room    with 

liL'ht  in  every  part,  nol  only  t<>  iUuminate 

the  water  bul   t<>  throw  light    into    the 

ing  rooms  as  well.     Nor  should  it  be 

•tten   that    during  the   season   there 


.1  crowd  <>f  bathere  below  and  additional 
people  :.i  the  galleries  up  above  good 
ventilation,  without  draugfUa,  i-  an  import  - 
ant  item.  In  this  respe<  t  it  i-  claimed  that 
limp-   have   the  advantage  of   pr<>- 

moting     an     upward     Current     and     thus 

ting    id.-    removal     of    used-up    air 
from  below. 

Tin-   illustration,  kindly  lent    t..   u-   by 

the   Gas   Light    &   Coke   Co..    i-   a    g 1 

example  of  a   hath  lighted  by  powi  rful 
gae  lamps. 
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A  VISIT  TO  SOME  OF  THE  LEADING  ELECTRIC  LAMP 
FACTORIES  NEAR  LONDON. 


Since  the  war  broke  out  considerable 
interest  lias  been  taken  in  the  electric 
lamp  situation.  Owing  to  the  stoppage 
of  Continental  suppilies  British  lamp 
companies  were  faced  by  an  opportunity 
of  considerably  increasing  their  output. 

Until  an  authoritative  investigation  of 
the  situation  has  been  made  it  is  difficult 
to  estimate  the  total  amount  of  lamps 
required  per  annum  in  this  country  with 
any  precision.  Estimates,  however,  place 
the  figure  at  twelve  to  fifteen  million, 
and  it  is  suggested  that  during  the  war 
quite  another  ten  million  might  be 
exported  to  the  Colonies  and  to  neutral 
countries.  It  is  evident,  therefore,  that 
there  is  plenty  of  ground  for  expansion. 

With  a  view  to  ascertaining  how  things 
are  progressing  we  recently  visited  the 
lamp  works  of  some  of  the  leading  makers, 
namely,  the  Osram  Works  of  the  General 
Electric  Co.,  the  works  of  Messrs.  Siemens 
Bros,  at  Dalston,  the  Brimsdown  Lamp 
Works,  and  the  factory  of  the  Edison  and 


Swan  United  Electric  Lamp  Co.  at 
Ponder's  End,  and  tlxe  B.T.H.  works  at 
Rugby. 

In  every  case  it  was  stated  that  the 
demand  for  lamps  since  the  war  began 
had  been  quite  unprecedented.  The  view 
was  expressed  that  the  lamp-makers  in 
this  country  would  be  quite  equal  to 
meeting  the  new  conditions.  In  what 
follows  we  give  our  impressions  of  these 
visits.  We  have  arranged  the  matter  so 
as  to  avoid  unnecessary  repetition.  Many 
processes  are  now  standardised  and  are 
executed  in  very  much  the  same  way  in 
all  the  factories.  We  have  therefore  tried 
to  arrange  the  descriptions  so  that,  taken 
together,  they  give  a  good  picture  of  the 
making  of  a  lamp  ;  and  in  dealing  with 
each  factory  have  mentioned  points  that 
struck  us  as  being  of  special  interest. 

It  may  be  added  that  the  best  lamp 
works  seem  to  have  reached  a  high 
standard  as  regards  ventilation  and 
hygienic  conditions  for  employees,  all  the 
works  visited  being  good  in  this  respect. 


THE    OSRAM    LAMP    WORKS. 

la  our  last  issue  we  gave  a  general 
account  of  our  visit  to  the  Osram  Lamp 
Works.  In  this  number  we  are  adding 
some  fuller  particulars  of  the  actual 
processes  of  manufacture  involved.  We 
will  take  in  turn  the  various  items. 

Bulbs  and  caps. — Lamp-bulbs,  as  stated 
in  our  last  issue,  are  turned  out  in  con- 
siderable quantities  from  the  Lemington 
Glassworks,  which  has  fulfilled  a  most 
useful  purpose  since  the  war  began. 
Caps  are  also  produced  outside  the 
Osram  works.  Otherwise  everything  is 
done  on  the  premises. 

Drawn  tungsten  filaments. — In  our  visit 
we  were  shown  the  process  of  drawing 
tungsten   filaments   in   actual   operation. 


Tungsten  powder  is  compressed  into  a  thin 
rectangular  bar  which  is  first  subjected 
to  the  high  temjDerature  of  a  hydrogen 
flame  to  remove  all  impurities  and  then 
to  the  passage  of  an  electric  current 
bringing  it  to  a  more  solid  state.  It  is  then 
hammered  under  heat  into  a  long  thin 
rod  of  ductile  tungsten  and  is  gradually 
drawn  out  to  the  required  thinness.  The 
wire  obtained  is  wound  on  reels  for 
future  use. 

Lamp  stems,  tubes  and  spider. — The 
support  of  the  filament  involves  the  use 
of  glass  tubes  and  rods.  The  tubes  are 
cut  to  required  length  and  fed  into  an 
automatic  machine  (one  of  the  most 
interesting  in  the  works)  which  puts  a 
flange  on  each.  The  centre  rods  are  cut 
and    shaped    in    the    blowpipe    and    are 
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subsequently  attached  to  the  flanged  tube, 
through  which  come  the  Leading-in  wires. 
The  next  Btep  is  t<>  mount  filament 
supports  at  top  and  bottom  of  the  centre 
rod.  thus  forming  the  "spider."  These 
supports  have  a  certain  amount  of  spring 
so  as  to  hold  the  filaments  taut.  This  can 
be  done  by  hand,  bul  an  ingenious  machine 
has  been  mad.-  which  inserts  a  sel  of 
Bpring  supports  at  one  operation.  The 
loops  in  the  supports  are  mad.-  afterwards 
and  the  whole  spider  is  carefully  adjusted, 
preparatory  t<>  winding  on  the  filament. 


bination  of  machinery  and  hand  labour. 
The  Lull,-,  are  exhausted,  >i\  or  eight  at  a 
time,  and  the  operators,  who  >it  on 
trolleys  running  on  the  rails  of  a  small 
tramway,  are  able  to  pass  rapidly  up  and 
down  and  supervise  several  Bets  of  I. 
simultaneously. 

S    mples     from    each     hatch     of     I. 
are  put  through  life  tests,  and  the  candle- 
power  of  every  lamp  i^  carefully  tested  in 
the  photometer  room. 

Capping.     'I  he    final    pn  the 

placing  on  of  the  cap  and  the  Boldi 


stems  on  exhausted  Osram  lamps 


ng  filanu  nt  and  ogt    in 

hull,.      'Die   drawn    win     filair.enl    is   <  a-ily 

wound  on  bj   hand,  and  it   i-  interesting 

to   see   how    deftly   tin-   i-   done   by   the 

t . .]-.     \,  \:  .1  current  issenl  through 

for    a    moment    and    the    filament     I-    then 
held     by     the    -|irniLr    supports     with     the 

requisite  ten-ion. 

'The  med  by  the  pre>  ioua 

operations    is    xu>m    ready    for    insertion 
in  the  bulb.      The  rough  flange  at  the  (  ml 

Of  i  he  bulb  i-  first   cut   away  and  tin-  • 

i-  inserted  with  the  hollow  Btem upwards, 

the  lower  part    of  thi-  lnilli  being  then 

Welded     i>||     111     t  he     hli.w  |  .  I J  »•  - . 

Exhausting.     The    exhausting    depart- 
ment   affords  a    g I  example  of  the  cum- 


in of  t  he  leading-in  w  ires.  Th' 
on  the  lamp-  under  lieat  which  is  supplied 
by  a  -p.  cial  electric  heater.  The  machine 
which  places  the  requisite  amount  of 
nt  m  each  cap  was  specially  designed 
ai  the Osram  works.     The  General  Eli 

«  ••..    it    i-   also      •  ■•■  d,    i-    now    making    it- 

OWII      ' 

After  capping  the   lam])   i--   complete, 
hut   must    pass  a   final   inspection  bel 
being  cleaned,  branded,  ami  packed  away. 

Such  i-  a  brief  history  oi  the  making 
of.i  metal  ti  la  n  icnt  lamp.  The  description, 

warily    -lmri .    does    not    do    jut 
to  1 1  •    wonderfully   ingenious  ■ 
machinery  used  for  many  of  the  ] 
which  must  be  seen  to  be  appreciated. 
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Life-testing  rack  for  Osram  special  lamps. 
(Huntalite,  Tubolite,  Axial,  &c.) 


Tungsten  wire-drawing  for  Osram  lamps. 


A    DECLARATION. 

We  have  also  received  from  the  General  Electric  Co.,  Ltd.,  a  copy  of  the  well- 
known  Declaration  which  appeared  in  the  Times,  the  Daily  Mail,  and  other  papers,  to 
the  effect  that  the  Osram  Lamp  Works  employs  only  British  workpeople,  and  is  a 
subsidiary  of  the  General  Electric  Co.,  Ltd.,  more  than  94  per  cent,  of  whose  capital 
is  owned  by  British  shareholders. 
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MAKING      OF       WOTAN      AND 
TANTALUM    LAMPS. 


A   Visit   to    the    Works    of    Messrs. 
Siemens  Bros.    \t  Dalston. 

Through  the  courtesy  of  Messrs. 
Siemens  Bros.,  Dynamo  Works,  Ltd.,  we 
were  recently  afforded  an  opportunity  of 
Beeing  Wotan  and  Tantahun  lamps  being 
made  at  Dalston.  Tin-  chief  ]M>int  01 
interesl  in  this  case  is  thai  both  varieties 
of  metal  filament  lamps  are  manufactured 
simultaneously;  there  are  -li:_'ht  varia- 
tions, bu1  Bpeaking  generally  the  pro- 
■  similar.  1 1* * t li  lamps  utilise  a 
drawn  wire  filament. 

All  the  manufacturing  operations  are 
very  interesting,  and  the  amounl  of  raw 
materia]  passing  through  the  various 
departmente  gives  the  impression  thai  the 
factory  is  very  busy.  We  are  informed 
thai  orders  are  coming  in  very  much  as 
usual,  and  our  attention  was  drawn  t<> 
in  exceptionally  large  orders  which 
clearly  emphasised  the  nehich  has 

attended  the  manufacture  of  these  par- 
ticular types  of  lamps.  Lamps  for  t  paction 
work  have  been  made  a  speciality  by Messrs. 
Siemens  the  Tantalum  Traction  Lamp 
being  extensively  used  al  the  presenl  time 
on  the  majority  of  the  leading  electric 
tramwayB  and  railways.  Quite  recently 
the  Wotan  Traction  Lamp  has  been 
introduced  with  a  Helical  Drawn  Wire 
Filament,  and  as  this  lamp  is  rather  more 
efficient,  il  is  expected  thai  a  large 
demand  will  be  experienced.  In  com- 
on,  Tantalum  lamps  are  cheaper  in 
initial  cosl .  and  it  i->  then  fore  to  be 
assumed  thai  in  cases  where  energy  con- 
sumption is  nol  a  very  importanl  factor 
•    lamps  will  still  be  used. 

The  Rrsl  operation  in  making  the  lamps 
i-,  the  Banging  of  the  glass  tube  through 
which  the  leading-in  wires  pass.  This  is 
accomplished  by  means  ol  two  typ 
machine  one  of  which  performs  this 
operal  ion  only,  and  t  he  ol  her  a 
operations.     In  ea  .  the 

t  ill..-  i-  brought  i 1 1 1 « •  contacl  \\  it  h  a 
blow-pip  id  when  sufficiently  hot, 

;i  device  if  pn  wed  into  it  ho  as  t<»  form  a 
flange  or  funnel. 

The   leading-in  wins  are  brazed  on  to 

short    lengths   of    platinum    wire    which. 

in  turn,  are  attached  to  copper  electrodes. 

i  ibsequently    inserted    and 

sealed    into  the   Banged    tube,    together 

with  the  fool  of  the  spider.     This  spider 

small   glass  rod  carrj  ing 

radial  win  sal  each  end.   At  the  extremity 

oh    w  ire   i-    B    h(  ".k.  .mil    t  In-   dr.i  w  n 

wire    (cither    tungsten    <>r    tantalum)    is 

eventually    wound    l>>     hand    on    these 

Bupporl  b.     There  is,  h<  ■ 


in  the  Bpider  according  as  tantalum, 
or  tungsten  wire  i>  used.  In  the 
Wotan  lamps  the  lower  supports  are 
of  thin  and  pliable  molybdenum  wire 
which  has  a  certain  amount  of  spring 
bo  as  to  keep  the  wire  filamenl  taut, 
and  the  top  supports  are  of  relatively 
— t « » 1 1 1  "  constantan  "  metal.  Hut  when 
the  tantalum  wire,  which  is  Btronger,  is 
used,  both  the  upper  and  lower  sup] 

may    be    of    COpper. 

The  spider,  the  leading-in  wires,  and  the 
flanged  tube  are  assembled  together  and 
connected  in  a  specially  constructed 
machine,  the  portions  thai  require  to  be 
welded  I  -<  i 1 1 lt  Boftened  in  the  flame  and 
then  squeezed  together  so  as  t<>  un-ip  the 
leading-in  wires  and  make  a  hermetic 
Beal  w  it  h  t  he  platinum. 

In     the    winding-room     the 
first  adjusts  the  h<  oka  <  i  the  Bpider 
then  in.  the  required  Length  of 

tantalum  wire,  end  it  is  then  wound  by 
hand  over  the  copper  supports,  a  mere 
'■pinch  "  being  sufficient  to  attach  it  to 
the  end-,  hi  the  leading-in  wires. 

In  connection  with  the  Wotan  Tung- 
Lamp      it      is      found      lleei 

■'  form  "  the  filamenl  s<>  that  it  falls  into 
ei  rrect  Lengths  for  winding  on  the  Bpider. 
This  is  accomplished  by  two  distinct 
methods  one  a  hand  device,  and  the 
ol her  an  automat ic  machine. 

What  has  been  said  above  refers  to 
lamp-  of  the  ordinary  Btandard  type. 
There  are  also  varieties  such  as  the 
-p  cial  lh 'lica  I  Filament  lamp  ( which  gives 
a  practically  uniform  distribution  <>f  li<_;ht 

pi  in  the  direction  of  the  i 
the  Wotan  Traction  type,  and  the  halt- 
watt  lamp  utilising  a  filamenl  >t'  -pira- 
lised  tungsten  wire.  In  our  visit  we 
-av.  Bpiral  wire  of  this  kind  being 
pre  pa  rid  t<>r  the  various  forms  of  lamps 
mi-lit  ioned  al>o\  i 

er  the  O]  ribed  above, 

the  spider  with  the  filamenl  already 
wound  is  inserted  into  the  glass  bulb,  to 
which  a  stem  has  already  been  attached 
to  facilitate  exhausting.  The  lamp  i- 
then  t  the  neck,  or  cap  end,  and 

d  on  to  the  pumping  machines  for 
exhaustion.  This  process  is  carried  out 
in  tv  .  the  lamp-  l»  ling  firsl   put 

on  :i»  ,i  rough  vacuum  pump,  and  after- 
wards on  to  a  finishing  pump  so  ensure 
obtaining  a  p  turn.     During  this 

tion,  a  eurrenl  is  passed  through  the 
filamenl  bo  as  to  drive  off  any  occluded 
While  a<t  ually  on  the  pumps  t  he 
bulb  is  sealed  al  the  junction  to  which 
the  glass  stem  has  been  affixed  thereby 
making  t  he  pip  of  t  he  Lamp. 

\\  In  ii  finish*  d  the  lamp-  i   by 

being  overrun  rtain  period,  and 
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Stemming  the  bulbs  of   Wotan  lamps 


Making  the  spiders  used  in   Wotan   lamps. 


THE  MANUFACTURE  OF  TANTALUM  AND  WOTAN  LAMPS  AT  DALSTON. 


THE  IUXMIXATIXf;  ENGINEER     trov. 


before  !  >.  -  i  r » _r  pass*  <1  every  lamp  is  subject 
to  a  photometric  test.  The  photometer 
i^  sel  to  read  the  Btandard  candle-power 
and  the  corresponding  voltage  and  current 
are  measured.  (The  writer  considers 
himself  fairly  at  home  with  a  photo- 
meter, but  be  was  nevertheless  impn — d 


We  found  «>iir  visit  a  most  interesting 
on.-,  ami  it  was  evident  that  the  factory 
was  very  busy.  Another  point  that 
struck  ii-  was  the  way  in  which  all 
tial  process)  -  w  ere  duplicated  by 
band  and  machinery,  so  that  m  the  event 
oy   breakdown    or   temporary    dim- 


Winding  filaments.     Note  the  special  stand  lamps  equipped  with  conical  shades 
which  completely  conceal  the  filaments  from  the  eyes  of  worto 


l>\  the  machine-like  celerity  with  which 
tli<-  girls  in  charge  of  1 1 1 i  —  operation  went 
through  their  work.  To  test  Beveral 
thousand  lamps  a  day  in  t!ii-  manner  is 

Final!}     v  >■    have    the    capping    and 
finishing  processes,  after  which  the  lamps 

ivena  final  \  acuum  test  with  a  tri 
former    with    a    secondary    pressure    of 
10,000     volts.     T  final 

•t ic  11  to  make  Bure  t bat   t he  lamps 

orrectlj   classified 
:m<l  candle-power.      Ultimately  thej 
sent  to  tli«-  wrapping  t>hop  and  the 
(whi  rule,  t bej   <lo   not    n  main 

long 


culty  the  cliain  of  op  rations  »  •  •  1 « 1  —  r  ill 
proceed  without   intermission. 


The  illustration  on  tin-  righl  shows  the 
Wotan  Traction  lamp  with  helical  filament  to 
which  reference  has  been  made  above. 
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ROYAL    EDISWAN    LAMPS. 

A  visit  to  theJFactory  of  the  Ediswan 

and  Swan  United  Electric  Light  Co. 

at  Ponder's  Exd. 

We  recently  took  advantage  of  a 
courteous  invitation  to  visit  these  works 
where  the  Royal  Ediswan  lamps  are  made. 
Readers  are  of  course  aware  that  many 
other  things  besides  lamps  (such  as 
switchgear,  distribution  boards,  &c.)  are 
manufactured  at  Ponder's  End,  but  it  is 
the  lamp  factory  in  which  we  are  mainly 
interested. 

These  works  have  an  historic  interest 
in  view  of  the  achievements  of  the  late 
Sir  Joseph  Swan  in  connection  with  the 
invention  of  the  carbon  filament  lamp. 
Even  now  the  Ediswan  works  are  unique 
for  the  fact  that  carbon  filament  lamps 
at  present  constitute  very  nearly  half 
the  total  output.  For  many  purposes 
carbon  filament  lamps  are  still  as  good 
as  metal  filament  lamps  and  they  are, 
of  course,  considerably  cheaper. 


FlG.   1. — An  Ediswan  bulb  being  produced. 


In  the  course  of  our  visit  we  noticed 
that  a  considerable  space  is  given  up  to 
the  making  of  these  lamps.  In  one  room 
there  were  rows  of  large  jars  containing 
cellulose  solution  which  flowed  through 
glass  nozzles  of  various  sizes  into  harden- 
ing liquid  and  were  eventually  collected 
as  an  elastic  fibre.  Subsequently  these 
fibres    are    wound    on    forms    and    dried. 


carbonised  by  a  special  process,  and 
finally  "  flashed  "  in  an  atmosphere  of 
hydrocarbon  so  as  to  make  them 
uniform  throughout. 

The  mounting  of  these  filaments  in  the 
bulbs  is  the  next  process  but  is  a  fairly 
familiar  one,  and  we  will  pass  on  to  the 
next  item  of  interest — the  manufacture 
of  the  glass  bulbs. 

It  is  well  known  that  with  the  outbreak 
of  war  the  problem  of  obtaining  lamp 
bulbs  became  a  very  pressing  one. 
Fortunately  the  Edison  and  Swan  Co.  are 
in  a  position  to  make  their  own.  having 
glass  works  which  have  been  in  operation 
for  quite  a  number  of  years. 

There  are  at  present  two  furnaces  in 
actual  use  and  another  larger  one  will  be 
completed  shortly.  We  were  informed 
that  the  Company  is  in  a  position  to 
manufaetu>-<  several  million  bulbs  per 
annum.  Our  first  illustration  shows  the 
operation  of  making  a  lamp-bulb.  The 
circular  furnace  contains  a  number  of 
"  pots,"  each  of  which  contains  its 
respective  charge  of  molten  glass.  The 
glass-blower  inserts  his  rod  into  the  pot, 
draws  out  a  mass  of  molten  material, 
places  this  in  a  mould,  gives  the  necessary 
"blow,"'  and  an  Ediswan  bulb  is  the 
result. 

We  made  inquiries  as  to  the  possibility 
of  a  scarcity  of  suitable  sand  and  other 
materials  for  glass  manufacture  owing 
to  the  war,  but  we  were  assured  that  this 
had  been  foreseen  and  no  inconvenience 
was  anticipated. 

Many  special  forms  of  bulbs,  besides 
those  of  the  ordinary  variety,  are  made. 
Large  bulbs  of  the  half-watt  size  can  be 
manufactured,  and  ornamental  types 
made  of  opal  and  variegated  glass  have 
long  been  a  speciality. 

Readers  will  recollect,  too,  that  in  the 
early  part  of  this  year  much  interest  was 
taken  in  the  special  coloured  glass  bulbs 
turned  out  with  a  view  to  producing 
"Artificial  Daylight"  with  tungsten 
lamps.  We  were  told  that  there  has 
been  a  considerable  demand  for  Ediswan 
lamps  of  this  type. 

As  regards  the  metallic  filament  lamps, 
the  various  processes  involved  in  the 
manufacture  need  not  be  described  age  in 
and  it  need  only  be  said  that  we  saw 
these  drawn  wire  lamps  being  turned 
out  in  considerable  quantities  and  in 
great  variety.  It  is  of  interest  to  men- 
tion that  besides  carrying  out  all  the 
ordinary  operations  a  certain  number 
of  caps  for  use  with  lamps  have  already 
been  made. 

The  Edison  and  Swan  United  Electric 
Light  Co.  have  always  been  known  for 
the  variety  of  special  lamps  they  turn  out 
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(such  as  imitation  candles,  &c.).  We 
understand  thai  tin-  war  has  greatly 
diminished  the  demand  for  these 
"  luxury  "  types  of  lamps,  but  for- 
tunately tli.-  great  demand  for  the 
standard  forme  renders  tin-  "i  little 
consequence. 

We  noticed,  however,  other  types  in 
full  swing,  notably  tin-  minute  lam].-  for 
telephone  switchboards  (all  of  which 
have  to  pass  a  teel  for  candle-power!) 
and  other  special  small  lamp-  used  for 
range-finding  in  naval  gun-fire,  which 
have  to  -land  a  very  severe  test  "t' 
mechanical  Btrength. 

'Ill'-  photometer-rooms  and  testing 
arrangements  at  the  Ediswan  factory 
are  exceptionally  complete.  Every  lamp 
has  i"  pa--  an  approximate  tesl  with  a 
shadow  photometer,  and  a   certain   pro- 


portion of  tin-  lamps  bo  pass*  d  are  Bubse-' 
quently  tested  accurately  <>n  the  photo, 
nut  lie  bench.  There  are  several  moms- 
one  equipped  with  potentiometer  and 
Mil-  standard,  rotating  lamp-hold  rs, 
and  all  tin-  apparatus  for  accurate 
photometry. 

[none room  an  Ediswan  Halt -watt  lamp 

WQe  [being     tested,     in     another    on,-     ih<- 

"  Downlite  lain])-"  fitted  with  (.pal 
coating  over  tla-  upper  hemisphere  : 
life-testa  were  in  full  >win:_r. 

In  another  part  of  the  building  the 
packing  and  dispatching  department 
was  very  active.  Altogether  it  was 
evident  that  tin-  Edison  and  Swan 
United  Electric  <".  i-  doing  it-  share 
towards  meeting  the  abnormal  demand 
tHr  lamps  that  ha-  arisen  in  consequ< 
<<i  t  he  war. 


SOME     RECENT     EDISWAN     NOVELTIES. 


Royal  Ediswan  Lamp- 


At  the  bedside. 


fWk 


liv  tin-  armchair. 


A  Bimple  adjustable  pedestal  lamp  <U 
in  .1  recent  fcdiswan  pamphlet. 


DaUii3  3ttuU 


T/ua  l&nyzu  (UCftuXaL 


'ROYAL 

EDISWAN' 

Drawn  Wire  Lamps 


Facsimile  <>i  the  cartoon  in  tin  / 
emphasising  the  fact  that   the   Royal 

wan  is  an  "  All  British  "  lamp. 
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SOME  STAGES  IN  THE   MANUFACTURE    OF  ROYAL  EDISWAN  LAMPS 

AT  PONDER  S  END. 
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THE  BRIMSDOWN  LAMP  WORKS. 

By  tin-  courteous  permission  i  t  the 
Brimsdowii  Lamp  Works  Ltd.  '.Middle- 
sex) we  were  recently  afforded  an  oppor- 
tunity of  seeing  bow  "  Wiruna  "  lamps 
are  made.  This  lamp  has  Beveral  inter- 
esting features  and  we  were  able  to 
it  made  from  -  tarl  to  finish. 

The  operations  involved   in  mounting 

all   metallic  filaments  within    lamp    bulbs 

are  now  fairly  well  standardised.  Bui  the 
filament  used  in  these  lamps  h  remark- 
able in  that  its  ductility  is  produced  not 
mechanically,    but    by    purely    chemical 

mean-.      The     -..-.ailed       "  drawn      wire" 

filament  i-  gradually  pulled  oul  t<>  greal 
fineness.  In  this  case  the  filament  is, 
mi  to  speak,  "  pushod  out."  The  metal  is 
firsl  reduced  to  a  convenient  plastic 
condition,  and  certain  materials  are 
added  to  jt  which  subsequently  combine 
with  the  tungsten  t'>  form  highly  ductile 
alloy. 

\-  the  filament  emerges  from  the  press 
it  i-  Don-conducting  excepl  -it  a  very 
high  electrical  pressure.  Bui  by  special 
treatment,  involving  the  passage  of 
a  current  al  a  high  I'. I).,  it  can 
be  made  to  change  over  to  a  regular 
crystalline  state.  The  win-  obtained 
is  then  very  malleable.  It  owes  this 
quality  to  it-  regular  crystalline  struc- 
ture and,  it  is  claimed,  retains  it  t<> 
an  exceptional  degree  throughout  the  life 
of  the  lamp.  En  the  standard  form  of 
lamp  the  filaments  are  mounted  in  a 
ighl  "  fork  i  "  or  "Vs." 
They  aw  then  securely  attached  t<>  their 
supports  by  a  Bpecial  metallic  paste  and 
subsequently  welded  im •  >  a  position  by 
the  pa  sage  of  an  electric  current.     The 

and    radial    arm-    cart  \  iliL'    t  he    lila- 

menl  are  m  no  way  peculiar  except  that 
the  alt  iM.it  i-  supp  r  te  are  jlightlj  shorter 
than  t  In    nt  hers,  t  hi    filament   being  t  hus 

brOUghl     "in    and    out   "    in    a    somewhat 

mm  ual     manner.     The     highly     ductile 

nature    < » i     the    material     -■  •  m*     to     be 

allj  useful  for  small  lamps  with  thick 

filaments,    and    we    no  I  ici  d    - 

with  the  filament   wound  in  a  complete 
I   which   were   I  ighly   instructive   as 
instances  of  the  waj    in  which  this  wire 
t>    bent. 
Th.   fact  t hat  t he  lamp  i-  made  up  • 
-'•ri.  -  ol   c. iinMt.it  i\  el\     horl    lengl  I 
tilaui  ut    joined    toget  hi  r,    instead    • 
■    continuous  length  has  one  ad  van  • 
.    namely   thai    greater   homogeneity 
be  secured.     For  it   is  practicable  to 
reject  any  length  which  i-  irregular  and 
therefore  a  possible  source  of  weakness  : 
w  here, i ,  m  the  case  of  a   lamp  usu 
continuous  length  of  wire  it   is  a  draw- 


back to  have  to  n  jeel  this  entire  filam  nt ' 
merely  because  there  i-  a  weak  spot  at 
one  point.  It  should  be  mentioned  that 
the  diameter  of  all  Wiruiu  filament-  i- 
very  carefully  gauged  and  each  fork  is 
weighed  to  standard,  before  it  i-  pa — d 
for  use  in  t he  lamp-. 

The  operations  ol    mounting  the 

iiient      in     t  hi       bulb     are     familiar  ;       we 

noticed,     however,     ^evoral      interesting 
dodges,  among  them  an   ingenious  con- 
trivance  for  removing   the  surplus  c 
from    a    lamp    bulb.      The    lamp    bulb    i- 
rotated  in  a  series  of  burner-,  placed  in  a 

Semi-circle,  and  i-  then  applied  to  a  cold 
surface;         whereupon     the     BUrphlS     glaSS 

crack-  off  along  the  ridge,  leaving  a 
neal  edge. 

Another   point    that    .-truck   n-   was    I 
variety   of    method-    of   judging    the 
fection  of  the  vacuum,  including  a  verj 
sensitive   pump    by   which    the   Btati 
evacuation  could  l»-  tested  at  any  stage 
in  the  process.     Jn  a  room  at  the  top  ol 
the    building    lamp-    of    many    different 
sizes  an-  assembled  on  rack-  for  ageing, 
every  lamp  being  subjected  to  a  quarter 
of   an    hour'-    burning   at    in   per   cent, 
overload.     Life-tests  are  also  constantly 
in  progress  and  the  reeull  of  any  altera- 
tion in  the  process  of  manufacture  is  soon 

detected      ill      the      J  ihot  o]  |  let  (T      I'OOlll.         Ill 

addition    to   special    photometric    work   of 
this   kind   it    may    be   mentioned   that    the 

candle-power  of  every  lamp  that  goes  out 
i-  tested. 

It  has  been  -aid  that  the  Wiruin  fila- 
ment appears  to  he  particularly  suitable 
for  low  voltage  battery  lamp-.  An  illus- 
tration of  this  i-  provided  by  the  special 
department  of  the  works  given  up  to  the 

manufacture  of   -m all  lamp-  for  dry  cells, 

the  manufacture  ol  w  hi<  h(mcluding  blow- 
ing t he  bulb-)  i-  completely  carried  oul  mi 

t  he    pr,  mi  168.       It     w  .  i  -    ■  1 1 1 1 1  •  ation 

to  find  how    much  of  tin-  work  wa-  being 
done  ;      we     wen      told     that     the     out  put 

already    amounted     to     several     million 
lamp-  a  year  and  was  oxpecti  d  Boon  to  be 

\  e[\    much  more. 

\  i  krds  tht  general  character  of  t he 
work-  it  <  nly  remains  to  be  said  that 
there  i-  abundanl  -pa.-,  and  that  the 
employees  work  under  very  comfortable 
condition-.     The     ventilating     plant      is 

unique.      The  air  i-  driven   into  tin-  room 

. .\ .  i   surfaces  which  can  be  either  cooled 
or  heat.  .1  according  to  the  season  of  the 

The     \i-it     crtainly    .-hewed     that     the 

Wirum    lamp    (including    the    filament) 

i-   .  ntirek     mad.     in    tin-   counttw.   and    we 

were  given  to  understand  that  this  be 

.  cry  lamp  t  h.it    ha-  e\  ,•,    been  sold  in 
England  under  t  hat   name. 
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Jointing  filaments  on  to  supports  of  Brimsdown  lamp 


Joining  lamp  bulbs  on  to  the  cage. 
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BRITISH-MADE     HALF-WATT     LAMPS. 

In  our  last  issue  we  referred  to  the 
interesting  fad  that  the  British  J  homson- 
jton  Company  are  actually  manufac- 
turing half-watt  lampe  at  Rugby.  \\  •  ■ 
take  this  opportunity  of  Lri\iir_'  a  few 
additional  particulars  of  the  way  in  which 
these  lamps  are  mad.-.  Readers  are  of 
course  aware  that  drawn  wire  M 
lamps  of  the-  ordinary  variety  are  manu- 
factured in  large  quantities  al  Rugby, 
hut  it  was  perhaps  a  revelation  t<>  Bome 
people  t<>  discover  how  far  the  manu- 
facture of  half-watl  lamps  has  progn  ssed. 
An  importanl  point  is  thai  the  actual 
manufacture  oi  the  drawn  wire  is 
carried  out  from  Btarl  to  finish,  and 
we  understand  that  the  Company 
has  for  years  produced  its  drawn 
wire  Bupply  al    Rugby.      ''  con- 

taining tungsten  are  reduced,  the  metallic 
powder    melted     into  then 

M    in t ii    the    wire    bj 
Bpecial  pn  I       finest  w  ir<  is  aboul 

I  2000  of  an  inch  in  diameter  and  the 
diamond  die  through  which  thi>  win  \s 
drawn  is  so  fii  undistinguishable 

to  the  naked  eye.  Lengths  comprising 
i-  .  1 1 1  \  thousands  of  feet  oi  wire  i  re  drawn 
in  one  }>'■ 


i 


Showing  il  ind  method 

olding  half-watt  til. in;' 


Tin-  halt'-w  .ii  i  til.,  in.  at,  as  is  well  known, 

It   duct  il--  1  unfl 

wound  in    the  Form  "i  s  Bpiral       I  i 

implished  '  hine 

winding   a    perfectly   uniform    Bpiral   bul 
|.;'\  alar  interval*  i   the 


support  of  the  filament  in  the  finished 
lamp.  The  Bpiral  for  the  low  voh 
automobile  half-watt  lamps  is  wound  in  a 
similar  manner  hut  on  a  smaller  machine. 
The  operation  for  constructing  supports 
for  these  half -watt  lampe  diffi  •  Lilly 

from    that    employed    in    th dinary 

metallic  filament  lamps.  The  actual 
filamenl  i>  much  further  removed  from 
the  cap  of  the  lamp  and  the  glass  support 
i-  consederably  extended.  Another  dis- 
tinction i-  that  the  _  i  carries 
at  the  end  a  series  of  radial  rods  of  u  1  •  i - ~ . 
Each  of  t  hese  rods  carries  a  metal  supp 
iiiLr  wire,  to  the  ends  of  which  the  half 
filament  is  attached  in  a  series  of  loops. 
All  this  is  dune  by  machinery,and  sp 

has   to   be  taken   in   the  anin  ahi   _ 

the  glass  bo  that   n<»  cracks  occur. 
point  of  interest  in  the  Ma/da  half-watt 
lamp  is  the  reduction    of    overall  length 
which  is  now   found  possible.     The  long 
neck    has    been    considerably   shorts 
making   the    1:  rably 

Ilea  '• 

The  in  scl  operation,  which  differs  from 
those  employed  for  ordinary  metallic 
filamenl  lamp-,  i-  the  filling  of  the  bulbs 
with  suitable  gases,  such  as  nitrogen  or 
).  I  hiring  our  \  i.-n  we  saw  the  plant 
for  making  these  gases  in  operation,  but 
it  is  not  desirable  to  describe  the  pn 

in    any    detail.       In    BOl  0O    is 

preferable  to  nitrogen.  It  is  well  known 
that  the  introduction  of  gases  into  the 
half-watl  lamp  has  the  advantage  ol 
checking  the  vaporisation  of  the  tungsten. 
it  has  also  the  inconvenient  result  oi 
cooling  tin  filaments  to  Borne  extent,  but 
by  the  use  of  th  concentrated  filament 
t  hi>  cooling  effeel  i-  n  dua  <l 
minimum,  and  a  higher  tern]  erat ui. 
be      maintained       w  ithi  nt        deti  im< 

:     the     life     such     a-      would 

occur     with     lamps     of     tie-     ordh 
vacuum   type.      In  preparing  the  lamps 

1  0    ncel\  e    t  hi  |  '  ie    llll  1 1  >    i  -    -  1  rOnglj 

healed   m  order  m  dry  it    completely  and 

m  order  i o  dn\ e  out  all  traces  of  air 
thai  may  1"  occluded  in  the  glass  or  metal 
w  it  liin  i  he  bulb.     I  hiring  th  i  he 

bulb  is  exhausted  with  Bpecial  vacuum 
pumi  ■  ultimately  a  complete  dry 

\  .111111111  i-  obtained.    'I  he  inert 
then  l<  d  into  the  hull)  in  BUCh  a  way  that 

wlnn  the  lamp  fc  burning  the  pressure 

within    I  In-    bulb    i-    slightly     under     that 

of  the  at moepl 

Apart  from  such  technical  details,  a  visit 
to  lie ■-•   factorii  -  i-  an  interesting  experi- 
•  in  account  of  the  I  owed  on 

t he  oomforl   and   health  of  the  worl 

it  i-  Btated  i  hat  t  he  horn  ly 
production  of  worker-  does  not  diminish 
bul  actually  rist  s  a-  the  daj  goes  on. 
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Shaping  and  mounting  the  filaments  of  Mazda  half-watt  lamps. 


Sealing-in  Mazda  half-watt  lamps. 


[This  completes  our  scries  of  uoUs  on  the  manufacture  of  electric  incandescent 

lamps.     We  propose,  in  a  subsequent  issue,  to  deal  with  the  manufacture  of  lamps  ami 
mantles  used  in  the  gas  industry  in  a  similar  maimer. — Ed.] 
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HEAT  RESISTING  GLASS  MADE  IN 
ENGLAND. 

One  of  the  chief  difficulties  caused  by 
the  war  is  the  supply  of  heat-resisting 
the  manufacture  of  which 
has  been  largely  in  the  hands  of  Germany 
and  Austria. 

In    the    course    of    a    recent    visit    to 

Messrs.  Falk,  Stadelmann  and  Co.  we  were 

interested  t<>  hear  thai   they  are  taking 

to   make  good   this  deficiency  by 

manufacturing  in  England. 

X. u Hi-ally  there  are  obstacles  to  be 
overcome.  The  -kill  of  the  Continental 
workers  is  the  result  of  patient  experi- 
ments for  generations.  Moreover,  glass- 
ware abroad  is  m  id.-  in  enormous 
quantities  in  order  to  Bupply  not  only 
Germany  and  Austria  but  (in  some 
varieties]  practically  the  whole  world,  so 
that  i'  can  naturally  be  produced  cheaper. 

Y.t  we  may  expect  to  undertake  some 
portion  of  this  business,  and  manufac- 
turers are  already  struggling  with  the 
problem.  During  our  visit  we  were 
Bhown  Borne  heat-resisting  chimneys  made 
at  works  in  England  which  were  con- 
sidered to  be  a-  Lr 1.  it'  in»t  better,  than 

those  mad.-  on  tli>-  Continent.  These  are 
made  of  I'  ad  glass  inn  of  a  hard  variety. 
\\.-  were    ilso  shown  Bamples  of  pressed 

and     heat  •!•  sist  ing     - 
w ithoul  a  trace  of  l<  ad  in  it. 

The    manufacture    of    the   very    ti 
qualit  i<  s  ot  J<  oa  ■  j  mattei . 

Borne  of  the  materials  are  wanting  in  tlii- 
country  or  could  only  be  made-  at   con* 
use. 

Moreover,  it  ot   follow  that   the 

materials   used  in   the  German   fun 
would  be  finally  applicable  hi 

Manufacturers  have,  therefore,  to  buy 
their  experience,  and  d  ncourage- 

in.  nt  in  their  plucky  attei  pple 

with  the  situation.  Messrs.  Falk,  Stadel- 
mann A  Co.  appear  t"  be  making  con- 
Biderable  progret  .     w  tu*ed  that 

the  glass  manufa  I  not  idle,  and 

that,  given  time,  thej 

.  i  ry . 


BLAND  SPECIALITIES. 

Ina  recent  visit  to  the  Bhowrooms  of  the 
Bland  Lighting  Syndicate,  Ltd.  63,  Queen 
Victoria  Street,  London,  E.C.),  we  aoticed 
-..in.-  interesting  Bemi-indirect  units  for 
particularly  one  with  an  ornamental 
white  glass  bowl  attached  t<>  a  handsome 
bronze  fitting  and  <_r i \  1 1 1 ^r  a  very 
pi. -a- in-  effi  i  t.  Owing  to  the  distant 
which  this  is  suspended  from  the  <-. 
tli.-r>-  i-  u"  danger  of  discolouring  the 
.■.•iliii'_r  with  this  unit.  When  it  i-.  de- 
sired to  mount  the  unit  close  to  t  J  i*  - 
ceiling  a  white  glass  bowl  with  white 
enamelled  >te.-|  deflector  above  is  pre- 
ferred. It  is  interesting  t.>  -•■«•  now 
closely  these  units  resemble  tbo 

lectricity,  and  it   is  evident   that 
same  methods  are  now  appUcable  to  both 
illuniinants. 

Another  point  thai  struck  us  was  th<< 
mcreaaing  use  of  data  showing  the 
tribution  of  light  from  various  units. 
The  Bland  Light  Syndicate.  Ltd.,  iac 
leaflet  showing  the  three  "  E,"  "  I."  and 
"F"  curves  obtained  from  Bland  in- 
verted burners  with  Bfolophane  reflectors. 
Ml  these  burners  are  equipped  with  the 
well-known  Bland  protecting  hood,  which 
prevents  the  contamination  oi  the  in- 
going  air  by  product-  of  combustion. 
These  deflecting  lio.i.u  can  be  made  oi 
porcelain  and  manufactured,  like  the  n  si 
of  the  burner,  in  this  country. 

Other  things  -  u   -how    include  the   u.w 

300    e.p.     British-made    lamp    and     the 
No.  1  •">  <  utdoor  lamp,  which  is  an  impn  \ 
incut  of  that   introduced  so  successfully 
il  five  years  aur<». 


AN      ALL-BRITISH       FIRM. 

We  recently  paid  a  vi-it  to  Messrs  J. 
and  W.  B.  Smith  16-23,  Farringdon  Road, 
E.C.),  with  a  view  t.>  aaoertaining  how 
this  firm  is  being  affected  by  the  war. 
We  were  told  that  the  outpul  i-  satis- 
■  !  ■•. .  particularly  in  the  I  ion, 

Mi.h  we  hope  t<>  refer  more  fully  oa 

another   occasion. 

■  I.  and   \\\   B.  Smitli  are  a   I 

iliahi  d    1839)  and  essentially  Bi 
concern     in  fact,  they  used  thi 
1        ii    Jacks    i-    a    distinguishing   mark 
'■■  fori   tli"  w  ar  started. 
We  were  given  to  understand  that 

hown  in  the  two  cata- 
logues given  up  to  lm^  and  electric 
fittings,  is  all  iusively  of   British 

manufacture.     Probably  one  result  of  the 
war  v.  ill  he  t  hat  many  kinds  of    . 

formerly   made  exclusively  nl  u 
will  now  he  done  1  ■ 
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On  this  occasion  our  attention  was  de- 
voted mainly  to  the  "  Silva  "  lamps 
(high  and  low  pressure),  some  highly 
effective  gas-heated  irons  consuming  only 
2  cubic  ft.  of  gas  per  hour,  and  a  series  of 
small  compact  compressors.  Although 
the  firm  is  best  known  for  its  gas  engineer- 
ing (it  makes  laundry  work  a  speciality), 
it  also  deal  with  electric  fittings — a  fact 
that  should  establish  a  natural  sympathy 
with  the  illuminating  engineering  move- 
ment which  benefits  both  methods  of 
illumination. 


NATIONAL  PHYSICAL  LABORATORY. 
Report  for  the  Year  1913—1914. 

It  will  be  recalled  that  about  this  time 
last  year  we  drew  attention  to  the  urgency 
of  the  National  Physical  Laboratory 
receiving  more  substantial  Government 
support.  We  are  glad  to  see  from  the 
report  before  us  that  the  annual  grant 
has  been  raised  from  £7,000  to  £12,000. 
But  it  is  still  necessary  to  raise  a  sum  to 
provide  working  capital  for  the  Institution 
and  secure  the  Royal  Society  against  loss 
in  case  of  deficit.  Steps  are  being  taken 
to  bring  this  point  before  the  authorities. 

As  usual,  the  Report  refers  to  many 
varied  and  interesting  researches  in  the 
photometric    department.      Some    experi- 


ments are  being  made  on  the  comparison 
of  "contrast"  and  flicker  photometers. 
The  comparison  of  the  standards  of  light 
in  use  in  various  countries  has  been 
continued,  and  it  appears  that  the  values 
agree    within    0*25  per  cent. 

At  the  request  of  the  Local  Government 
Board  researches  are  being  made  witli  a 
view  to  moderating  the  dazzling  effect  of 
motor-car  headlights.  The  chief  principle 
seems  to  be  to  design  the  headlights  in 
such  a  way  that  the  beam  does  not  strike 
the  eyes  of  a  person  passing  the  vehicle. 

Reference  is  also  made  to  the  work  of 
the  Director,  Dr.  Glazebrook.  and  Mr.  ('.('. 
Paterson,  in  connection  with  the  Home 
Office  Committee  on  Industrial  Lighting, 
and  to  the  work  of  the  latter  as  Honorary 
Secretary  of  the  International  I llmninn - 
tion  Commission. 


"  MODERN    ILLUMINANTS    AND 
ILLUMINATING  ENGINEERING." 

A  book  with  the  above  title  by  Leon 
Caster  and  J.  S.  Dow  will  be  issued  by 
Messrs.  Whittaker  .V  Co.  early  in  the 
new  year.  Tt  is  dedicated  In  Professor 
Silvanus  r.  Thompson,  "  Firs!  Presidenl 
of  the  Qluminating  Engineering  Society, 
in  reci  gnition  of  valuable  services  ren- 
dered to  the  cause  of  good  lighting." 
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REVIEW   OF   THE 
TECHNICAL    PRESS. 


The  chief  topic  in  the  British  journals 

Lb  the  Diminished  Lighting  of  London  in 
War  Time,  and  in  the  American  press  the 
Convention  of  the  Illuminating  Engineer- 
ing Society.  A  contribution  by  I'.  8. 
.Mh.i.m;      '  ti      Franklin    Inst., 

Oct.  some   genera]   truths  about 

illuminating  engineering  in  diagram  form. 
H  o  gives  various  diagrams  reviewing 
1  electric  Light  Lng  from 
their  inception. 

I-'.  M.  Wki.i.kk  [Elec.  Rev.  a\  I  Western 
Electrician,  <><t.  17th)  describes  Borne 
novel  •hhI  effective  hit-,  <>t'  spectacular 
lighting,  including  the  use  of  concealed 
lamps    t"    Light    up  and    monu- 

ments, which  he  illustrates  by  photo- 
graphs. 

An  article  <>t"  exceptional  Lnteresl  i- 
ili.it  summarising  sum.-  new  develop- 
ments mi  tin-  magnetite  arc  lamp  /;/<■. 
3rd).     'I'Ip-    use    of    more 


titanium  in  tli  •  >  Lectrodes  li  i-  resulted  in 
an  efficiency  near  06  watt-  per  mean 
spherical  candle,  but  the  Life  <»t"  the 
electrodes  i-  diminished  from  350  t<.  150 
hours.  By  using  a  new  prismatic  ■_- 
smooth  on  both  Bides,  tin-  polar  curve 
can  !)-■  changed  into  one  excellently 
adapted  t<>  Btreet  Lighting 
patent  in  the  United  States  refers  to  the 
use  of  uranium  for  lamp-filaments,  but 
it  i-,  not  clear  what  advantages  this  metal 
possesses  for  tin-  ] m r j > ■  • 

Among  pap  flighting,  we  may 

nut'-  that  ot'  <<>m:<>y  [Am.  Oat 
Journ..  Aug.  31st),  \\\\<>  discusees  tin- 
design  ■>:  elegant  fixtures  ami  makes 
special  reference  t<>  semi-indirect  light- 
ing, ami  Babcock  'Am.  QaaUght  Journ., 
Sept.  28th),  who   -  me  interesting 

statistics  comparing  the  number  <>: 
and  electric  Lamps  in  various  American 
and  European  cities. 
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EDITORIAL. 

Shop-lighting  in  War  Time. 

The  full  account  of  the  meeting  of  the  Illuminating  Engineering  Society, 
held  at  the  House  of  the  Royal  Society  of  Arts  on  December  ist,  will  appear 
in  our  next  issue.  But  in  view  of  the  obvious  interest,  at  the  present 
moment,  of  the  section  of  the  discussion  dealing  with  shop-lighting,  we  will 
anticipate  by  making  a  few  remarks  on  this  subject. 

The  object  of  the  meeting  was  to  suggest  some  conclusions  to  be  drawn 
from  the  present  lighting  conditions  in  London,  and  in  particular  to  suggest, 
if  possible,  how  merchants  can  best  arrange  the  lighting  of  their  windows 
so  as  to  comply  with  the  official  regulations.  Naturally,  we  are  all  willing 
to  comply  loyally  with  these  requirements  for  the  public  safety  ;  the  readi- 
ness with  which  the  public  has  fallen  in  with  the  somewhat  stringent 
regulations  is  a  striking  testimony  both  to  the  law-abiding  instincts  of  the 
community  and  the  forbearance  with  which  the  police  habitually  act. 

But  the  satisfactory  arrangement  of  the  lights  is  a  technical  problem, 
and  it  therefore  seemed  possible  that  a  discussion  among  members  of  the 
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Society  would  lead  to  the  framing  of  some  recommendations  bv  which 
the  desired  results  could  be  obtained  with  a  minimum  inconvenience  to 
the  public.  Now  that  the  Christmas  trading  season  is  drawing  near,  the 
benefits  of  good  window  lighting  must  not  be  lost  sight  of,  and  wv  believe 
that  it  should  be  possible  to  keep  this  aim  in  view  and  yet  not  to  trans 
the  official  regulations.  Some  attempts  have  been  made  in  this  direction 
with  highly  satisfactory  results. 

Clearly  the  first  point  to  be  observed  is  the  masking  of  brilliant  lights 
in  and  outside  the  windows.  Now.  from  the  very  commencement  of  the 
Illuminating  Engineering  Movement  we  have  always  contended  that  the 
merchant's  needs  were  best  Mixed  by  avoiding  glare  of  this  kind  and  by 
using  concealed  lighting  ;  treating  the  window  like  the  stage  at  the  theatre, 
where  the  illuminated  scene  is  the  essential  and  visible  thing,  and  not  the 
means  by  which  it  is  illuminated.  Originally  there  were  some  representatives 
of  prominent  stores  in  London  who  apparently  did  not  agree  with  this  view, 
but  at  the  present  tine  the  method  is  practised  by  most  <>f  tin-  leading 
merchants,  and  we  hope  to  see  it  further  extended  to  the  smaller  shop- 
ki  epers. 

A-  regards  tin-  present  need  for  a  more  precise  specification,  the 
Illuminating  Engineering  Society  has  taken  the  matter  in  hand.  It  1-  pro- 
posed to  frame  some  rules  as  t<>  the  permissible  intensity  of  illumination  and 
arrangement  of  lamps  for  shop-window  lighting  which  will  be  submitted 
to  the  authorities  for  acceptance.  We  may  presume  that  the  expert  know- 
led  e  <>i  the  member-  oi  our  Society  will  carry  weight,  and  that  their 
n-  will  be  i  arefully  <  onsidered. 

If  the  official  approval  ol  these  arrangements  could  be  gained,  merchants 
who  adopted  them  would  have  the  ^. 1 1 i-.i . i <  1 1< -n  ol  knowing  that  they 
were  doing  all  th.it  was  required,  and  at  the  same  time  securing  the  best 
Lighting  arrangements  which  the  present  situation  makes  possible.     Weihave 

a  to  believe  th.it  it  su<  h  a  specification  were  prepared  contractors  could 
be  found  in  ea<  b  distrii  t  ready  t"  carry  it  out.  in  ac<  ordance  with  the  recom- 
mendations "t  the  Society.  This  would  bring  contractor,  consumer,  and 
the  ,iut  hon  tie-  intoagre  ment,  and  would  do  much  to  diminish  the  possibility 
<>i  misunderstandings.  It  would  provide  .1  standard  which  would 
sible  to  everyone  and  applicable  to  all  illuminants,  and  would  no  doubt 

he  \  1  TV  USeful   to  the  -lll.l  Her  dlopkeepcl-  who  ha  Ye  l)o  <1|-  II  leer-  of  their  OWD 

to  advise  them  on  lighting,  and  frequently  do  not  know  where  to  ^"  for 
guidant  e. 

What  we  wish  to  point  out  i-  that  merchants  who  have  adopted  tins 
principle  "t  concealed  lighting  have  already  done  a  good  deal  to  comply 
with  the  official  regulations,  and,  with  a  little  modification,  the  lighting  of 
their  windows  ha-  invariably  been  sanctioned.  Those  lighting  con- 
tractors who  have  identified  themselves  with  this  method  should 
find   their   services   in   demand   to-day,   and   there   i>   little   doubt    that 
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after  the  war  is  over  a  great  impetus  will  be  given  to  this  system 
of  window  lighting.  A  series  of  booklets  has  been  issued  by  some  of 
the  leading  manufacturers  dealing  with  the  subject  and  dwelling  on  the 
importance  of  scientific  methods.  We  are  glad  that  there  are  at  length  signs 
that  the  aims  of  the  Ilium' nating  Engineering  Society  are  being  adopted 
in  a  practical  manner,  and  we  hope  that  those  contractors  and  manufacturers 
who  are  thus  reaping  the  benefits  of  the  movement  will,  in  return,  show  their 
appreciation  by  giving  it  more  generous  support,  and  by  coming  forward 
and  joining  the  Society  in  larger  numbers. 

There  is  another  point  that  emerges  from  the  discussion,  namely,  the 
desirability  of  some  sane  and  salutary  regulations  on  shop-lighting,  even  in 
times  of  peace.  It  is  clearly  a  drawback  that  the  shops  in  a  fine  street 
should  be  lighted  without  any  attempt  at  uniformity  or  artistic  design. 
A  shop-window  lighted  in  a  moderate  but  really  artistic  manner  may  be 
"  killed  "  by  the  tasteless  display  of  very  powerful  and  glaring  lights  next 
door.  By  such  exhibitions  the  appearance  of  a  street  as  a  whole  suffers. 
It  is  recognised  that  a  man  has  a  legal  claim  against  a  neighbour  who 
blocks  out  an  undue  proportion  of  the  daylight  by  erecting  a  building. 
Why  should  not  a  merchant  have  the  same  right,  when  he  has  devised 
and  used  for  a  considerable  time  a  satisfactory  scheme  of  illumination, 
to  complain  of  a  neighbour  who  suddenly  interferes  with  his  business  bv 
installing  ugly  and  barbarous  methods  of  artificial  lighting  ? 

During  the  last  few  years  architects  have  frequently  used  their  influence 
in  favour  of  a  more  uniform  and  graceful  arrangement  of  the  buildings 
lining  a  street.  We  would  like  to  have  associated  with  this  movement  a 
recognition  that  the  lighting  is  an  essential  factor  in  the  appearance  of  a 
street  by  night,  and  we  hold  that  in  the  chief  streets  of  a  metropolis  it  should 
be  supervised  in  the  same  careful  manner. 

Our  present  cities,  of  course,  have  grown  up  somewhat  chaotically, 
but  it  is  already  recognised  that  in  new  areas  a  more  deliberate  attempt 
at  town-planning  would  be  desirable.  Some  day  perhaps  we  may  have  a 
Ministry  of  Fine  Arts  which  will  attend  to  these  matters,  and  we  hope  that 
the  supervision  of  the  artistic  possibilities  of  lighting  will  be  included  in  its 
functions. 

Legislation  on  Lighting  Matters. 

We  have  received  a  summary  of  the  proceed'  ngs  at  a  recent  meeting 
of  the  Council  of  the  Illuminating  Engineering  Society  in  the  United  States, 
which  shows  the  enterprising  manner  in  which  the  Society  is  studying 
current  problems.  At  this  meeting  the  Report  of  the  Committee  on  Lighting 
Legislation  was  presented.  It  is  stated  that  a  complete  precis  has  been 
prepared  of  the  laws  in  three  States — New  York,  Pennsylvania,  and  Con- 
necticut-— bearing  on  this  subject.  The  Committee  is  also  considering  the 
"  General  Orders  "  of  the  Industrial  Commission  of  Wisconsin,  which,  as 
we  have  several  times  pointed  out,  has  shown  itself  very  active  in  dealing 
with  industrial  lighting. 

An  important  announcement  is  that  "  the  Legislative  Committee  acts 
in  an  advisory  capacity  with  governmental  authorities  whenever  the  enact- 
ment or  revision  of  laws  pertaining  to  lighting  is  concerned."  It  is  also 
stated  that  a  "  Lighting  Code  "  on  school  lighting  and  another  on  factory 
lighting  are  now  being  prepared.  These  recommendations  will  be  followed 
with  great  interest  by  lighting  engineers  in  this  country.     No  doubt  the 
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committees  will  bear  in  mind  the  work  already  done  here  on  the  same  subject, 
in  order  that  the  recommendations  in  the  two  countries  will  be  in  substantial 
agreement. 

Illumination  in  the  Law  Courts. 

The  access  of  daylight  into  many  of  the  existing  Law  Courts  max- 
well be  considered  insufficient,  judging  by  modern  standards.  Some  of 
them  are  in  old  buildings,  ere*  ted  in  days  when  the  relation  of  window-space 
tn  floor  ana  was  not  studied  in  tin-  same  careful  manner  as  now,  and  the 
reliance  on  documentary  evidence,  possibly,  was  not  so  great  as  it  is  to-day. 
In  the  case  of  these  old  buildings,  many  of  them  oi  great  historical  interest, 
it  would  probably  be  difficult  to  make  such  structural  alterations  as  would 
alter  the  access  oi  daylight  very  considerably.  But  in  the  case  ol  new 
buildings  we  should  learn  by  past  experience  and  make  sun-  that  the  natural 
lighting  is  thoroughly  up  to  date. 

The  administration  of  the  law  depends  materially  on  the  provision  oi 
ample  illumination.  It  is  probable  that  the  mere  fact  of  cases  being  tried 
in  a  forbidding  and  gloomy  interior  has  been  responsible  for  an  impr< 
of  obscurity  which  should  be  no  part  of  our  legal  system.  Dickens,  in  his 
references  to  the  law,  frequently  associates  the  two  things.  In  the  Tinted 
State-.  Juvenile  Courts,  we  understand,  cheerful  and  bright  rooms  were 
deliberately  selected  so  that  these  young  offenders  should  not  be  needlessly 
terrified  by  the  majesty  of  the  law,  and  we  think  that  the  average  layman 
would  agree  that  a  well-lighted  room  helps  to  create  the  impression  that  all 
is  fair  and  above  board. 

Tin-  i  tse  for  good  illumination  from  the  purely  technical  legal  stand- 
point was  well  stated  by  Mr.  A.  S.  Osborn,  Examiner  of  Questioned 
Documents,  in  a  paper  before  the  recent  Convention  of  the  Amei 
Illuminating  Engineering  Society.  The  interpretation  of  a  win 
evidence  rests  no1  only  on  the  spoken  word,  but  <>n  his  appearance  and 
expression  while  giving  this  evidence.  Judge,  Counsel,  and  Jury  habitually 
scrutinise  the  face  of  a  person  under  examination. 

When  we  come  to  documentary  evidence  the  important  <l  light 

is  even  clearer.  Th<  examination  of  legal  documents,  the  detection  ol 
erasions,  th>-  judging  of  handwriting,  &c,  all  require  an  exceptionally 
illumination.  No  doubt  nun  h  oi  this  expert  work  can  be  done  outside  the 
court,  where  ill  the  refinements  of  light  necessary  for  these  tests  can  be 
provided.  But  it  must  often  be  desirable  for  an  expert  witness  to  produce 
the  documents  to  illustrate  his  case  in  court,  and  Mr.  Osborn  maintains 
that  in  many  instances  the  lighting  is  insufficient  for  su<  h  a  purpose.  When 
to  tin  se  i  onsiderations  we  add  the  Ea<  t  that  most  oi  the  chiei  p 
in  .  ourt,  as  well  as  the  reporti  rs,  are  constantly  <  I  in  taking  not< 

the  pi In  -.  the  need  for  .unple  iUumination  is  fully  substant  ated. 

We  have  said  that  in  some  historic  legal  buildings  architectural  con* 
>iderations  make  it  difficull  to  secure  profuse  admission  oi  daylight,  and 
in  our  uncertain  climate  it  must  often  he  necessary  to  use  artificial  light, 
even  in  the  daytime.  Whatever  limitation-,  there  may  be  to  the  natural 
Lighting,  there  1^  surely  no  reas  hi  why  the  artificial  lighting  should  not  1  • 
adequate,  and  it  would  be  advisable  for  the  Society  to  take  step-^  to  bring 
this  matter  to  the  noti<  .•  of  legal  authoi  il 

Leon  (.a^ter. 
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TECHNICAL  SECTION. 


The  Editor  while  not  soliciting  contributions,  is  willing  to  consider  the 
publication  of  original  articles  submitted  to  him,  or  letters  intended 
for  inclusion  in  the  correspondence  columns  of  "  The  Illuminating 
Engineer." 

The  Editor  does  not  necessarily  identify  himself  with  the  opinions 
expressed  by  his  contributors. 


A    YEAR'S     PROGRESS     IN     ILLUMINATING 
ENGINEERING. 

(A  Report  presented  by  the  Committee  on  Progress  at  the  Eighth  Annua!  Convention  of 
the  Illuminating  Engineering  Society  (U.S.A.),  at  Cleveland.  Sept.  21-24,  1914  ; 
slightly  abbreviated.) 

(Continued  from  page  514.) 


Electric  Incandescent  Lamps  (continued). 

Vacuum  Tungsten  Lamps. — Since  the 
first  of  the  year  there  has  been  a  10  per 
cent,  increase  in  efficiency  in  the  ordinary 
drawn-wire  tungsten  lamp23  both  in  the 
multiple  type  and  also  in  the  street  rail- 
way and  train  lighting  lamps  and  this  has 
been  accompanied  by  a  decrease  in  price 
of  from  10  per  cent,  to  15  per  cent.24 
There  scorns  to  be  a  steadily  increasing 
tendency  on  the  part  of  central  stations25 
to  further  the  use  of  the  tungsten  lamp 
through  free  renewals  and  decreases  in 
prices. 

According  to  the  Lamp  Committee 
report26  1he  quality  of  vacuum  tungsten 
lamps  has  been  greatly  improved.     The 

23  Cent.  Sia.,  March,  1914,  p.  354. 

24  Elec.  World,  March  28,  1914,  p.  68 

25  Cent.  Ski.,  May,  1914,  p.  417. 

26  Loc.  cit. 


filaments  have  been  made  stronger  ;  a 
change  has  been  made  from  heavy  to  light 
semi-flexible  or  flexible  supports  ;  and 
the  introduction  of  chemicals  to  prevent 
blackening  has  been  extended  to  the 
lower  wattage  and  been  greatly  improved 
in  the  higher  wattage  sizes. 

A  decided  improvement  in  these  lamps 
has  been  along  the  lines  of  standardization 
and  uniformity  of  the  various  const iiuent 
parts  such  as  bulbs,  stems,  supports.    &c. 

Among  foreign  manufacturers  a  number 
of  filament  mountings  have  been  worked 
out.  One-7  giving  a  maximum  intensity 
in  the  lower  hemisphere  consists  of  a 
rectangular  glass  frame  from  which  the 

supporting  wires  hang  down,  the  lilaiueut 
being  wound  back  and  forth  so  as  to  lie 

in  tiie  same  horizontal  plane,  the  lamp 
being  used  pendant. 

27  Zeit.  f.  Bel,  October  20,  1913,  p.  415. 
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The  ability  to  wind  the  drawn  wire 
tungsten  into  spirals  of  very  small  dia- 
meter has  made  possible  also  a  variety  of 
methods  of  mounting.88  An  arrangement 
giving  a  result  similar  to  the  one  just 
mentioned  consists  in  placing  the  Bup- 
porting  wires  radially  in  the  same  hori- 
zontal plane  and  looping  the  filament 
between  them.  Another  type29  uses  three 
vertical    glass    rod    supports    with    the 

filament  wound  spirally  around  them. 
Another30  has  the  supporting  wire-  in 
the  same  plane  and  forming  a  four-pointed 
star.  In  another  lamp"  the  filament  is 
wound  in  the  form  of  an  inverted  cone, 
and  the  bulb  i-  either  clear  or  has  its 
upper  half  frosted  and  the  lower  half 
ribbed.     One   type    uses   the   grid    form 

first  mentioned  with  the  spirally  wound 
filament.  In  still  another  type  in  order 
to  get  a  maximum  of  length"  in  a 
minimum  of  -par,,  vertically  and  thereby 
permit  the  use  of  a  small  diameter  bulb, 

the  spiral  wound  wire  is  held  by  supports 
which  carry  it  spirally  around  the  central 
vJa^s  supports. 

This  year  has  seen  the  almosi  complete 

elimination    of    the    tantalum    lamp,    the 

number  used  being  less  than  o-l  per  <  ent. 
of  the  total  number  of  lamp-  sold,  while 
the  number  of  carbon  lamp-  used  has 
dropped  to  only  I"  per  cent. 
The  government  ha-  revised  its  standard 

specifications    for    incandescent    lam: 

The    new   schedule   calls    for   "J""       260-VoIl 

tungsten    lamp-,   raises   efficiency   limits 

and  lowers  voltage  limits.      The  tantalum 

schedule  has  lieen  dropped.  In  both  the 
tungsten  and  graphitized carbon  schedules 
the  sizes  of  bulbs  are  named,  indicating  the 
progress  in  standardizing  which  permits 
such  designations. 

An  extension  of  thai  method  of  rating 

lamps  for  efficiency,'4  based  on  the  feci 

that  equal  efficiency  mean-  equal  bright- 

in  vacuum  incandescent  lamp-  having 

the     same     filament     material,     ha-     been 

devised.     The    method    is    particularly 

ned  for  conditions  where  the  tesiin<_' 

voltages  are  fluctuating,  and  usee  either 


i      .  October  •"•.  L91S,  p.  1 1 
-"•  Elek.  Zeit.,  September  •_*:..   1913,  p.   1122. 
/    '  .  November  •-':.  1913,  p.  1381. 
m  i,  February  ■"■.  191 ».  p.  162. 
M  Zeit.  f.  />'■/..  Jane  20,  I'M  i.  p.  221. 
m  ll>ir.  of  si./..  Circular  No.  13,  I'M  t 

r.  (l".s.i.  November,  1913,  p.  872, 


direct  or  alternating  current.     The  optical, 
pyrometer  principle  is  involved  and  the 
apparatus  is  very  simple  including  a  volt- 
meter and   some  suitably  chosen  resist- 
an<  • 

The  advent  of  the  hi^h  efficiency  non- 
vacuum  lamp  of  high  current  ha-  ne 

tated    the   development    of   Special    holders 

which  shall  provide  ventilation  ami  pro- 
on    from    moisture.      In    the    cat 

the     low-voltage     high-current     typ 
pensator  for  Btreel  -cries  lamps  has 

been  produced  which  in  som  tfects 

an  appreciable  saving  in  energy. 

Various  devices  have   Keen   invented   '■■ 

prevent    the    unauthorized    removal    or 
theft  of  lamps  and  reflectors.**     <>; 
these  recently  developed  is  so  arranged 

that  a  lam])  once  screwed  in  cannot  be 
removed  without  beaking  it.  Replace- 
ment of  a  lamp  is  accomplished  by  lueak- 
ing  the  bulb,  which  allows  the  slipping 
off  of  the  outer  shell  of  the  socket,  and 
permits  the  unscrewing  of  the  discarded 
base. 

Difficulties  in  the  manufacturing  of 
carbon  lamps  in  1  he  early  days *•  are  partly 
responsible  for  the  wide  range  <>f  voltages 
in  the  distributing  systems  of  central 
stations.  But  the  recent  greal  improve- 
ment in  the  manufacturing  processes  con- 
nected with  tungsten  lamps  has  enabled 
the  factory  to  produce  lamps  of  a  given 
de-ired    voltage    to    within    very    narrow 

limits.      It    has   l n  suggested   that   if  it 

were  feasible  to  nave  central  stations 
adopt  a  standard  voltage,  it  mi'jlit  he 
possible  to  still  further  reduce  the  price  of 

[amps  by  relieving  the  manufacturer  of 
the  necessity  of  providing  for  more  than 
one  volts 

Effort  are  being  made  ;it  the  present 
time  to  have  central  stations  bring  their 
voltage  as  nearly  a-  possible  to  the  120- 

Volt    center. 

Arc  Lamps. 

The  result  of  considerable  research  has 
brought  out  an  improved  electrode  for 
the  magnetite  an  :  This,  together  with 
a  prismatic  refractor  which  redirects  light 


Bite.  /.'■<■.  .i-  W.B  .  December  6,  1913,  p. 
L130. 

/:    .  a-  It  ./■..  August  l.  1914,  p 
March,  191 ».  p.  292. 
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formerly  lost,  has  made  a  big  advance 
in  the  mean  hemispherical  efficiency  of 
this  type  of  arc  lamp. 

Improvements  have  been  made  also  in 
the  flaming  carbon  arc  lights.  A  new- 
type  has  been  developed  in  which  the 
lamp  forms  the  top  of  a  pillar  and  which 
combines  the  operating  characteristics 
of  the  long  burning  arc  with  the  orna- 
mental design  inherent  in  the  adoption  of 
the  classic  column.  Research  has  shown 
that  good  operating  results  may  be 
secured  by  the  use  of  a  small  condenser 
having  vertical,  concentric  sides. 

In  response  to  the  demand  for  orna- 
mental units,  the  appearance  and  diffusion 
of  arc  lamp  globes  have  received  some 
attention  with  beneficial  results. 

In  enclosed  flaming  arc  lamps33  the 
effects  of  water  in  the  enclosing  globes 
has  been  studied  recently.  It  was  found 
that  one  effect  is  to  lower  the  temperature 
■of  the  arc  due  to  the  formation  of  hydrogen 
which  rapidly  conducts  heat  away  from 
the  electrodes.  It  was  found  also  that 
there  is  a  lemarkable  shortening  in  the 
life  of  the  trim  if  moisture  is  present  in 
the  globe. 

Vapor  and  Vacuum  Tube  Lamps. 

Mercury-vapor  lamps  in  general,  func- 
tion on  direct  current.  Those  designed 
for  and  used  on  alternating  current  are 
arranged  so  that  the  final  result  is  an 
unindirectional  action.  A  new  type  of 
■quartz  mercury  arc  has  been  devised39 
having  only  two  electrodes,  between  which 
the  current  alternates.  This  is  made 
possible  at  ordinary  frequencies  (50  volts) 
by  using  voltages  not  less  than  600  ;  a 
pressure  not  less  than  of  the  order  of  I  cm. 
of  mercury  ;  the  presence  of  self-induction 
in  the  circuit ;  and  when  starting  having 
the  electrodes  already  hot.  A  lamp  of 
this  type  has  been  designed  for  1,000 
volts  at  the  terminals,  1,000  watts  con- 
sumption, a  power  factor  of  0-7  and  a 
candle-power  of  approximately  5,000 
giving  a  candles  per  watt  factor  of  5. 

Another  new  arrangement  of  the  quartz 
mercury  arc40  has  for  its  object  the  pro- 
duction of  a  light  source  comparable  in 

38  Elec.   World,  December  13,  1913,  p.  1220. 

39  Bui.  Soc.  Int.  des  Elec,  April,  1914,  p.  385. 

40  G.R.,  November,  17,   1913,  p.  921. 


intensity  with  the  carbon  arc  but  with  the 
objectionable  heating  removed.  This  is 
accomplished  b}  making  the  lamp  in  the 
form  of  an  inverted  U  and  placing  it  ij.  a 
flask  one  of  whose  walls  is  in  the  form  of 
a  paroboloid  which  may  be  silvered,  and 
thus  concentrate  the  light  emitted  through 
the  opposite  wall.  The  flask  is  made  of 
pure  transparent  quartz  and  uses  elec- 
trodes of  invar  metal.  The  whole  is  then 
immersed  in  a  vessel  either  of  glass  or  with 
glass  sides,  filled  with  water.  One  of  the 
sides  may  be  made  in  the  form  of  a  con- 
densing lens.  A  lamp  so  constructed 
used  18  amperes  with  70  volts  at  the 
terminals,  and  was  claimed  to  give  3.000 
candle-power  or  about  042  w.p.c.  Such 
a  source  would  have  its  principal  applica- 
tion in  chm  matography  or  photomico- 
graphy. 

In  cases  where  the  tilting  method  of 
starting  mercury-vapor  lamps  is  not 
feasible,  a  new  starting  arrangement  has 
been  devised,41  which  uses  a  small 
auxiliary  vessel  containing  a  re-entrant 
portion  in  which  a  heating  coil  may  be 
placed  without  disturbing  the  vacuum. 
This  small  vessel  is  placed  immediately 
below  a  part  of  the  tube  which  is  near 
the  negative  electrode  and  constricted. 
Initially  the  positive  and  negative  elec- 
trodes are  connected  by  a  thread  of 
mercury  which  is  broken  by  a  bubble  of 
vapor  arising  and  being  caught  in  the 
restiicted  portion  when  the  heating  coil 
is  started.  The  operation  may  be  made 
quite  automatic. 

Neon. — Work  is  still  being  done  on  the 
study  of  the  properties  of  the  neon  lamp.42 
It  has  been  found  that,  the  current  being 
kept  constant,  the  drop  in  potential  along 
the  tube  is  approximately  inversely 
proportional  to  the  diameter,  the  tube 
operating  under  a  pressure  of  about  2  mm. 
of  mercury  and  a  current  density  of  6 
amperes  per  square  decimeter.  The  effect 
upon  the  luminous  power  of  varying  the 
diameter  has  aiso  been  studied  and  it  has 
been  found  that  the  luminous  power 
increases  approximately  as  the  first  power 
of  the  diameter.  Owing  to  the  loss  of 
power  at  the  electrodes,  however,  tubes 
of  a  diameter  about  1  to  3  cm.  are  best  if 
efficiency  is  to  be  considered. 

4i  Elec.  Rev.  <fc  W.E.,  October  11,  1913,  p.  733. 
42  C.R.,  February  16,  1914,  p.  479. 
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In  England  the  neon  tube  has  been  put 
on  the  market  for  advertising  purp<  - 
in  a  standard  length  of  6  m.  a  diameter  of 

50  mm.  and  using  1  ampere  with  1. 

volts  a1  the  electrodes. 

Cathode  Lamp.— A  new  vacuum  lamp 
made  its  appearance*4  based  on  the 
fact  thai  the  cathode  in  a  vacuum  tube 
becomes  very  hot  on  the  passing  of  a  dis- 
charge. The  inventor  utilizes  tin-  pheno- 
menon to  bring  to  a  glow  a  piece  "t"  Nernst 
heater  used  as  a  cathode  and  contained 

in    a     quart/,    tuhe.    sealed    hv    lneai 

magnesia  and  pipe  clay  into  a  spherical 

■jla-s    hull). 

The  claim  i^  made  that  with  820  volts 

and  O'l  1   ampere,  or  90  watts,  the  lain]) 

hums  as  brightly  as  a  50  candle-power 
lamp.  Further  study  is  to  he  made  on 
this  lamp. 

Ultra-violet  Sources. — For  Boms  time 
quartz    mercury-vapor    lamps,    heavily 

loaded,    have   furnished   the  only   intense 
source   of   ultra-violet    radiation   in   prac- 
tise.45    A  method  has  heen  recently  de- 
■  1    which   considerably   increases  the 

effectiveness    of    such    lamps    hv    mini:    a 

magnetic  field  and  water  cooling.     This 

has  tl ffeel  of  reducing  the  density  and 

consequent  absorption  of  the  vapor 
envelope,  and  shifts  to  the  side  of  the  tube 
the  concentrated  beam  of  light  which 
ordinarily  occupies  the  center  of  the  tube. 

Deduced  from  photographic  action  the 
improved  lamp  shows  the  greatest  in- 
ten -ity  in  tin-  region  X  0*254  /<.  \ 
further  interesting  result  La  that  using 
this    lamp    to    excite  tonance " 

mercury-vapor    lamp    (a     quartz    glass 
-i,ti, ,n  vessel  provided  with  a  drop 
of  mercury,  exhausted  and  sealed)  the 

extremely    inono-chroinatic    radiation    of 

wave-length  X  0*2536  /<  may  he  pro- 
duced  continuously  and  with  consider- 
able intensity. 

\  study  oi  the  oscillating  spark  between 
various  metal  el  tetrodes4'  as  a  source  of 

ultra-violet  radiation  has  shown  a  maxi- 
mum   int  tnsitV    when    Using    invar,    the 

value  being  almost  twice  that  obtained 

with    COpp  IT. 

<•■»  /•;/..•.  Eng.,  (Load  ■"-.  1914, p.  138. 

<<  Elek.  .  March  5,   l'.'i  i.  p.   - 

.   \|,nl  :t.  191 ».  p.  1074. 

«6  c./;.  m.,v   ll,  mil.  i-    L887. 


Light  Sources  for  Projecting  Purposes.  ' 

Headlights. — The  enormous  increase  in 
the  use  of  automobiles  both  for  pleasure 
and   traffic   lias    made    the    question   of 
proper  headlights  of  Bteadily  increasing 
importanca.     In    the    larger    < 
ticularly  legislation  to  prevent  the  rise  oi 
dazzliiiL'   headlights   has    been    put 
effect.     One  result  has  been  the  develop- 
ment   of   numerous   schemes   to   shut    off 
the  excess  of  light  while  in  the  city,  bnt 
leave  the  full  intensity  available  for  n- 
unlighted  roads. 

Instead    of     using     four     headlights.*7 
two  of  high  powei  for  country  touring 
two  of   low   power   for  city  dri 
arrangement  provides  twelve  lights  pi 
along  the  filler  hoard  between  the  wind- 
shield and  the  top  of  the  engine  hood. 
When  not  in  use  the  lamps  are  completely 
covered  by  a  sliding  shutter  which  may  be 
moved  to  permit  the  use  of  as  many  as 
desired  and  of  partaculai  ones  if  i .. 
Furthermore  the  angle  of  the  group  of 
lamps  can    he   varied   at    the   will  of   tin- 
driver,  so  as   to   illuminate  any    portion 
of  the  road,  or  the  engine  of  the  machine. 

In  another  syBtem,48  two  lamps  are 
used,  having  a  tubular  body,  fitted  with 
a  system  of  lenses  and  a  reflecting  minor, 
the   result    being   a    concentrated    beam 

projected    in     Uearly    parallel    rays,    and 
capable  of  easy  direction. 

another  form49  has  two  pairs  of  trans- 
lucent wingS  mounted  on  pivots  and  made 

to  open  and  close  by  electromagnets  con- 
trolled hv  a  push  button  on  the  da-di. 
The  National  Physical  Laboratory 
had  the  subject  under  advisement  fox 
some  time80  and  recommends  the  cutting 
off  of  ne  lighl  beams  coming  from  the 
upper     right     hand     coiners.      The     right 

hand    comer    is    indicated    because    in 

I .      I.i nd  the  rule  of  the  road  i-*  to  the  left  . 

In   regard  to  locomotive   headlight 
a  similar  state  of  interesl  i^  evident,  hut 
the  crying  need  for  definite  information 

the  actual  i ds  in  this  direction  i^ 

e\  idenoed  by  the  fact  that  in  this  country 
twenty-eight  states  have  adopted  !• 

latioii     embodying     seventeen      different 

1  Inter.,  June  20,   I'M  I,  p.   I 

M  Set.  Amtr.,  March   It.  1914,  y. 

«»  Set.  Amtr.,  March  7.   mi  i.  y.  204. 

so  She.,  .lulv  10,  191 1.  p.  •"•:». 

a  /.■/</.  1  •..  mu,  p.  140. 
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specific  laws  governing  the  use  of  such 
headlights. 

Searchlights. — A  big  advance  in  search- 
light construction52  is  shown  in  a  new  type 
which  has  small  electrodes,  operates  at  a 
high  current  density  and  temperature, 
and  has  an  improved  specific  consumption. 
The  current  density  is  about  six  times 
that  of  earlier  types  of  lamps.  This  is 
accomplished  by  forcing  alcohol  vapor 
around  the  electrodes  to  act  as  a  cooling 
medium  and  protect  the  electrodes  from 
too  rapid  combustion. 

The  positive  crater  appears  like  a 
siiarpJy  denned  point  of  light  of  extremely 
high  specific  intensity.  The  feeding  of 
the  alcohol  vapor  takes  place  automatic- 
ally when  the  arc  is  struck,  a  valve 
governed  electromagnetically  being  used 
for  this  purpose.  Both  electrodes  are 
rotated  uniformly  in  order  to  maintain 
perfectly  uniform  bathing  of  gas,  and  are 
placed  the  one  horizontal  the  other  at  a 
certain  angle  to  insure  equal  combustion. 

Signal  Lights. — A  striking  departure 
from  former  methods53  of  railway  signal- 
ing is  forecasted  in  the  results  of  tests 
made  to  determine  the  right  intensity 
of  a  signal  lamp  so  that  it  will  be  clearly 
visible  in  bright  sunlight  and  not  too 
dazzling  at  night.  If  practical  experience 
proves  the  system  to  be  as  effective  as 
the  preliminary  tests  indicate,  the  old 
semaphore  arm  method  of  daylight  signal- 
ing will  become  obsolete  in  cases  such  as 
electric  roads  where  energy  is  che*p. 

The  method  of  momentarily  obtaining 
high  intensity  by  using  a  tungsten  lamp 
at  voltages  much  above  normal  has  been 
utilised  in  a  signaling  device  for  soldiers 
and  airmen.54  It  consists  merely  of  a 
minute  incandescent  lamp  in  conjunction 
with  a  parabolic  mirror  and  arranged 
so  that  the  circuit  can  be  closed  inter- 
mittently to  give  long  or  short  flashes, 
corresponding  to  the  dots  and  dashes  of 
the  Morse  code. 

Another  advance  in  the  use  of  lamps 
for  signaling  is  in  connection  with  city 
traffic.  A  scheme  is  being  tried  out  in 
Cleveland  of  directing  traffic  at  busy  street 


intersections  by  red  and  green  lamps 
placed  on  cross  arms  on  15-ft;  (4-57  in.) 
poles  at  each  of  the  four  corners.  Con- 
trol is  vested  in  the  traffic  policeman  who 
is  in  a  booth  at  one  of  the  corners. 

An  improvement  on  the  reflecting 
portion  of  the  light  source  of  light-houses55 
uses  a  mirror  composed  of  elements  both 
parabolic  and  annular  combined  with  a 
spherical  mirror.  The  former  project  the 
rays  emitted  from  the  front  of  the  lamp 
and  the  latter  those  from  the  rear. 

Miner's  Lamps. 

The  past  year  has  seen  a  remarkable 
development  in  safety  lamps  for  use  in 
mines.  Ovn*  a  year  ago  in  a  competition 
held  in  England  195  different  portable 
lamps  were  submitted  and  of  these  a 
number  were  accepted.  Recently  the 
British  Home  Office  has  approved  of 
several  new  types.  56 

As  the  result  of  a  prize  competition 
in  Germany,57  a  lamp  has  been  evolved 
which  is  not  only  safe  if  broken  but  is  also 
claimed  to  give  indication  of  the  presence 
of  fire-damp.  The  principle  on  which  the 
indicator  is  constructed  is  based  upon  the 
law  of  diffusive  action.  The  indicator 
consists  of  a  U  tube  containing  a  coloured 
signaling  fluid  and  so  disposed  that  the 
presence  of  gas  causes  an  obscuration  of 
the  light. 

However,  objections  have  been  raised 
to  this  form  of  indicator  based  on  the 
fact  that  it  would  not  be  operated  upon 
by  an  explosive  gas  mixture,  if  this 
mixture  were  of  the  same  density  as 
the  air. 

In  this  country  developments  have 
proceeded  along  two  lines,  lamps  designed 
for  mines  where  fire-damp  or  other  ex- 
plosive gases  are  encountered,  and  those 
designed"  for  mines  such  as  metal  ore 
mines  where  these  difficult ief  are  not 
encountered.  Three  out  of  six  lamps 
sent  to  the  Bureau  of  Mines  for  test5s 
were  accepted  for  use  in  gaseous  localities. 
These   were  of  both   the   hand  and   cap 


52  Elec.   World,  July  25,  1914,  p.  181. 

53  Rhw.  Elec.  Eng.,  May,  1914,  p.  395. 

54  Scu  Amer.,  July,  1914,  p.  30. 


55  C.R.,  March  30,   1914,   p.   394. 

56  Elec    Eng.  (London),  Slay  7.  1914,  p.  253. 

57  Elec.  Times,  May  7,  L914,  p.  509  i    May  14, 
1914.  p.  536. 

58  Elec.  World,  December  6,  1914,  p.  116;j. 
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service  type.     The  following  specifications 
have  been  issued  by  the  Bureau  : — 

Intensity  of  light  at  all  times. 
Flux  of  light  at  all  tim<  - 

Hand  lamps 

Cap  lamps 
Time  of  burning  per  charge  . . 
Average  life  of  bulb 

(Not   men  than  ■'>  pet  rent,  to  have  less  than 

250  hours.) 
Avenge  life  <>f  batteries  . .  3,000  hours 

Variation  in  energy  consumption 

..{  bvilbs      .'.         ..         ..      10  per  cent 
Anglo  of  rem-' tor  ..  ..     100  aeg) 

Acetylene.  Poi  mines  where  the  ques- 
tion "f  fire-damp  and  explosive  gases  does 
not  have  to  be  considered69  the  use  of 
acetylene  has  been  growing.  Until  re- 
cently the  acetylene  lamp  has 
developed  f.u  eastern  mining  conditions 

•     '     •     J„„r.,   April,    l'.tl  I.    p.    ion. 


and  has  been  of  the  hat  or  hand  type.' 
But  in  timbered  mines  the  hat  lamp  is 
not  used  and  recently  an  acetylene  lamp 
has  been  brought  out  mounted  in  a  halted 
holder,  bo  that  the  lamp  can  be  positioned 
by  sticking  the  haft  into  the  timber  or 
soft  ground. 

hi  this  connection  an  effort  is  I 
made80  to  obtain  an  acetylene  lamp  for 
use  in  gaseous  mines,  and  in  Geneva, 
Switzerland,  under  the  auspices  of  the 
acetylene  associations  <>f  various  countries 
a  pri/.e  of  $1,000  has  been  offered  for  a 
•.-lamp  that  fulfils  all  requirements, 

both  as   to   '_ras  protection  and  technical 
and  economical  working. 

(To  be  continued.) 

6°  Acet.  Jour.,  May,  1914,  p.  42">. 


GLASSES  TO  ABSORB   INJURIOUS 
RADIATION. 

\    in  .  i  \  r  communication  to  the  Royal 
Society  by  Sir  William  Crookes  describes 

a  most  elaborate  series  ,,f  teste  on  gi 
with  a  view  to  discovering  varieties  which 
will  cut  ..IT  excess  of  heal  lavs  and  ultra- 
violet energy. 

The  difficulty  has  been  to  get  glasses 
which  would  absorb  this  injurious  radia- 
tion without  blocking  the  visible  rai 


colouring    the    light     too    much.     Some 

of  the  '.'lasses  desclibed  seem  to  be  quite 

remarkably    successful    in    this    res] 
For    example,    some    varieties    transmit 

7»» — 96  per  cent,  of    visible  light   hut  are 

opaque  to  ultra-violel  rays,  while  others 

cut    off   as    much    as    98    per   cent,    of   the 

radiant  heat. 

The  table  compi  iee  of  gla 

which    is   regarded   a-   combining    these 

good     <jii.ilit  H--     and     havil  ner.d 

utility  : — 


Absorption 

Qlase  No. 

Mmoi  ption 

limit    in 

Transmission 

( olour. 

..f  I 

ultra-violet. 

of  light. 

per  cent. 

per  cent. 

249 

:.l 

'/'/' 

Tale    blue 

197 

II 

16 

Pale  neutral 

252 

IT 

16 

Faint    blue-green 

166 

12 

Pale  yellow-green 

210 

-7 

30 

Blue-green 

248 

17 

30 

Dark  neutral 
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CHANDELIER-LIGHTING    IN   A 
DRAWING    ROOM. 

In  a  recent  issue*  we  published  a  series 
of  simple  recommendations  on  domestic 
lighting,  dealing  with  the  problems 
mainly  from  the  practical  and 
"  utilitarian  "  aspect. 

But  it  must  be  remembered  that  there 
are  other  conditions  that  guide  the 
consumer.  In  many  instances  the  style 
of  the  room  demands  a  certain  type  of 


to  which  a  room  is  put  as  well  as  its 
architectural  features. 

In  the  illustration  we  have  a  drawing 
room  in  the  French  style.  There  is  a 
central  cut  glass  chandelier,  and  on  the 
walls,  brackets  with  imitation  candles. 
Attention  may  be  drawn  to  the  pleasing 
silk  panel  wall  decorations.  These  fittings, 
while  possibly  open  to  objection  from 
a  purely  engineering  standpoint  would 
probably  be  considered  to  meet  the 
artistic    requirements     of    the    room — 


La  in  inn  Bureau  Vhoto. 


fitting.  The  art  of  the  fixture  designer 
is  employed  to  harmonise  the  lighting 
and  the  scheme  of  decoration,  and  the 
more  strictly  "  engineering  "  aspects  of 
the  problem  sink  into  the  background. 

At  the  same  time  we  may  be  sure  that 
lighting  conditions  that  are  really  pleas- 
ing to  a  person  with  artistic  discernment 
will  also  conform  with  fundamental 
requirements  as  regards  avoidance  of 
glare  ;  the  amount  of  illumination 
provided  naturally  depends  on  the   use 

*  Ilium.  Eng.,  London,  Oct.,  1914. 


they  are  what  the  general  style  of  the 
interior  demands. 

It  must,  of  course,  be  rem<  mbered 
that  a  room  of  this  kind  is  not  intended 
for  reading  and  writing  but  for  conversa- 
tion, &c,  and  therefore  a  very  strong 
light  is  not  needed. 

At  the  same  time  the  effect,  although 
bright,  is  not  glaring,  and  it  is  worth 
noting  that  the  candles  and  chandelier 
have  a  white  background  which  both 
reduces  the  "  contrast  effect  "  of  their 
brightness  and  helps  to  diffuse  the 
illumination  in  the  room. 
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ILLUMINATION     IN     THE    LAW 
COURTS.* 

The  Value  of  Light  in  Examining 

Witnesses    and    for    the    Inspection    of 

Legal  Documents. 

By  A.  8.  I  Isboen. 

An    enterprising     Btep    was    taken    by 

the  American  Illuminating  Engineering 
Society  at  their  recent  Convention  in 
asking  Mr.  A.  S.  Osborn  (Examiner  of 

Questioned  Documents)  to  discuss  the 
use    of    light    in    the    law    courts    and    in 

connection  with  legal  documents. 

Prom  a  general  Btandpoinl  the 
illumination  in  the  courts  should  obviously 
If  ample,  bo  aa  to  enable  judge  and  jury 
to  see  witnesses  with  the  utmost  distinct- 
ness while  they  are  giving  evidence. 
Pew  people  realise  bow  greatly  they  are 
guided  by  the  ear  in  estimating  what  is 
said.  The  impression  conveyed  by  a 
sentence  may  be  entirely  altered  by  the 
tone  of  the  voice.  But  even  Eewer 
people,  probably,  realise  thai  the  meaning 
<>f  spoken  words  is  also  dependent,  to  a 

■jle.il     extent.       ill     the     expression     of     the 

:    and  that    the   bearing  of  a   \vi' 
under  examination   may  be  as  significant 
as  his  act  ual  admissions. 

Clearly,    therefore,    there    Bhould    be 

lighting,  so  thai  the  face  of  a  witness 

can  l»e  clearly  Been.     Ye1  the  illumination 

is  rarely  attended  to  as  well  as  it  Bhould  be. 

\  visit  to  many  a  court  room."  Mr. 
Osborn  remarks,  "is  sufficient  to  show 
thai  how  sui'li  a  room  should  not  be 
arranged  ami  should  not  be  lighted. 
Artistic  and  architectural  considerations, 
in  many  cases,  would  Beem  t"  be  the  only 

ones    that     had     Keen     consulted     in     the 

arrangement.  In  many  a  city  of  our 
land,  "I  all  places,  t he  com '  room  is  the 

one  place  w  here  it   is  m<  B1   difficull   1' 

and  the  administration  of  the  law  could 
be  greatly  aided  by  the  lighting  engineer, 
t he  vent ilal ing  engineer  and  t he  aa 
engineer.    There  are  many  court   i •  • 
dimly    lighted    and    so    improperly 
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arranged  that  it  is  almost  impossible 
in  them  to  prove  forgery  when  such 
proof  must  be  based  upon  the  correct 
interpretation  of  delicate  bul  significant 
evidence.  In  Borne  few  cases  court  and 
jury  leave  their  accustomed  places  and  in 
an  informal  and  sensible  manner  gather 
round  some  low-placed,  clean  window 
where  all  can  see  and  all  can  hear.  .  .  . 
.Many  a  city  in  this  land  has  spent 
millions    of    dollars    on     a     court     house 

without  one  properly  lighted  and  well- 
arranged  court  room  where  clear  Beeing 
and  distinct  hearing  are  possihle.  .  . 
The  modern  laws  of  some  states  happily 
require  a  certain  amount  of  properly 
placed  lighl  in  every  school  house,  hut 
such  laws,  it  would  seem,  have  not  vet 
been  applied  to  the  law  housi  b." 

Besides    the    general    requirement    of 
being  aide   to  see   the   Faces  of   people 

in  court  the  inspection  of  legal  documents 
really  calls  for  local  illumination  of  a  high 
order.  Both  the  microscope  and  the 
camera    often    reveal    details    which    have 

an  important  bearing  on  the  result  (.f 
will  cases,   &c.     A  photographic  enli 

liient    will   often   show    where   writing   has 

been  touched  up  in  a  forgery.  The 
varying  thicknesses  of  the  ink  film,  and 
the  difference  between  old  and  newly 
inscribed  ink  are  revealed  by  their 
difference  in  ability   to  transmit    light. 

Again,  there  are  certain  kinds  of  t  rasi.ms. 

Buch  as  particularly  the  removal  of  pencils 

Inn-,    which     WOtlld    not     lie    revealed    by 

ordinary  illumination  and  might  escape 
deiect ion  even  under  the  micr<  Bcope  : 
hut  they  are  reveali  d  when  the  paper 
is  illuminated  by  very  oblique  light. 
Sometimes  'he  shadow  cast  by  these 
shallow  tmpres  ions  actually  enables  the 

expert     '"     Bee     what     was     written,   even 

though  the  words  may  I  ••  totally  invisible 
by  any  ordinary  method  of  examination. 
The  tintometer  is  Bometimea  requisi- 
tioned in  order  to  detect  those  portions 

d<  cumenl  that  have  been  added. 
It  sometime-  happens  'hat  the  newer 
ink  has  not  quite  'he  same  tint  as  the 
older  writing,  and  the  two  are  differently 

'nil  in  a  delicate  t«  -1   l<  r  Colour. 

{finally    there    is    the    application    of 
photography      by      ultra-violet      light, 

through     which,     it      is     said,     stains        r 

abrasions  which  are  totally  invisible 
by  ordinary  light  are  readily  detected. 
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THE    EIGHTH    ANNUAL    CONVENTION     OF    THE 
ILLUMINATING    ENGINEERING     SOCIETY    (U.S.A.). 

Held  in  Cleveland,  Ohio,  September  21st-24th,  1914.) 


The  Convention  of  the  Illuminating 
Engineering  Society  in  the  United  States 
appears  to  have  been  a  very  successful 
one,  nearly  300  members  being  present. 
In  what  follows  we  give  a  summary  of 
some  of  the  papers. 

As  promised  in  our  last  number,  we 
are  also  reproducing  several  views  show- 
ing various  features  of  interest  at  Nela 
Park,  which  was  visited  in  the  course  of 
the  Convention. 

Artificial  Daylight. 

In  a  paper  by  Messrs.  M.  Luckiesh  and 
F.  E.  Cady  on  this  subject  fairly  familiar 
ground  was  covered.  The  most  novel 
point  was  the  use  of  special  screens  to 
produce  artificial  daylight  with  the  new 
Half- Watt  lamps.  It  was  stated  that  with 
tungsten  lamps  of  the  ordinary  kind 
accurate  screens  would  only  transmit 
about  14: — 18  per  cent,  of  light,  but  with 
the  Half- Watt  lamp  25-33  per  cent., 
nearly  double  the  transmission,  is 
possible.  A  Half- Watt  lamp  thus  cor- 
rected to  give  an  exact  resemblance  to 
daylight  would  have  to  work  at  about 
10  watts  per  candle. 

In  the  discussion  Mr.  D.  H.  Stickney 
pointed  out  the  distinction  in  the  follow- 
ing classes  of  work  : — Textile  mills,  where 
a  high  degree  of  accuracy  is  demanded 
and  efficiency  is  a  secondary  condition  ; 
other  industries,  where  lesser  accuracy  is 
needed  but  greater  efficiency  is  desirable, 
and  stores,  where  slight  variations  in  tint 
will  not  be  objectionable. 

A  paper  was  also  read  by  Mr.  E.  J. 
Brady  on  the  development  of  daylight 
glass.  It  is  difficult  to  find  colouring 
materials  which  will  dissolve  in  the  glass 
and  yet  will  not  deteriorate  with  age  or 
temperature.  Black  oxide  of  copper, 
cobalt  oxide,  and  black  oxide  of  nickel 
were  used. 

It  would  appear  that  the  light  obtained 
by  the  use  of  this  glass  resembles  closely 


that  obtained  from  a  black  bodv  heated  to 
5,000°  absolute. 

Among  other  points  raised  in  discus- 
sion, Mr.  C.  O.  Bond  suggested  that  a 
large  installation  of  artificial  daylight 
screens  should  be  made,  and  should  be 
given  an  actual  practical  working  test, 
lasting  twelve  months  or  more.  Mr. 
Macbeth  spoke  of  the  difficulty  of  match- 
ing fabrics  under  artificial  illumination, 
and  said  that  a  designer  of  women's 
dresses  often  finds  it  difficult  to  select 
colours  which  will  harmonise  under 
artificial  lighting  as  well  as  under  day- 
light. One  tailor  in  New  York  City,  he 
declared,  had  brought  out  a  line  of  blue 
dress  suits  which  appear  black  under 
artificial  light  instead  of  showing  the 
rusty  brown  so  often  taken  by  ordinary 
black  broadcloth  material. 

Daylight  and  Sunlight  in  Buildings. 

A  paper  by  Messrs.  L.  B.  Marks  and 
J.  E.  Woodwell,  entitled  "  Planning  for 
Sunlight  and  Daylight  in  Buildings,"  was 
one  of  the  most  informing  read  for  tin- 
congress.  The  authors  quoted  Dr.  S.  A. 
Knopf,  in  a  recent  statement  submitted 
to  the  Heights  of  Buildings  Commission, 
New  York  City,  as  follows  : — 

"  Tuberculosis,  which  is  propagated  by  bad 
air,  foul  air,  and  lack  of  sunlight,  causes  annually 
a  loss  of  200,000  citizens  to  the  United  States. 
The  disease  could  be  largely  prevented  would 
we  live  and  work  in  pure  air.  in  air  relatively 
free  from  mineral  and  vegetable  dust,  and  last. 
but  not  least,  would  we  construct  the  buildings 
in  which  we  live  and  labour  so  to  allow  sunlight 
to  enter  more  freely." 

At  a  recent  meeting  of  the  Municipal 
Art  Society,  a  prominent  speaker  said  :— 

"I  read  in  my  newspaper  fco-day  of  tin- 
benevolent  project  to  build  a  meat  hospital  for 
consumptives,  the  victims  nf  tuberculosis,  where 
they  may  have  air  and  Bunlight.  And  in  the 
same  paper  I  read  of  plans  for  a  30-storey  build- 
ing. What  are  we  trying  fco  do  J  What  do  we 
mean  by  putting  up  these  horrible  structures, 
to  the  lower  floors  of  which  no  lighl  can  ever 
penetrate  ?     We   build  hospitals  for  the   poor 
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consumptive,  and  then  we  turn  round  and  erect 
aky-scraping  structurea  where  consumption  may 
breed,  bo  that  we  shall  not  have  a  lack  of 
patients. 

The  authors  also  give  a  table  sum- 
mariaJDg  the  regulations  as  regards 
Heights  <>f  Buildings  and  Btreel  Width  in 
various  American  cities.  For  example, 
in  Chicago,  the  height  of  tenement 
limited  to  1  \  times  the  street  width,  and 
the  heighl  of  their  buildings  i-  'J1111  feet. 
In  many  cases  the  regulations  are  equiv- 
alent to  prescribing  a  minimum  angle  of 
light  oi  15  . 

In  the  remaining  portion  of  the  paper 
the  authors  give  methods  of  te-tin^  day- 
light conditions,  and  present  some  in- 
teresting figures  obtained  by  actual  I 
on  the  nte  of  the  new  Court  House  in 
New  York,  previous  to  the  erection  of  the 
building.  The  paper  is  concluded  by  a 
useful  bibliography  in  which  referen 
made  t..  ici-.mii  papers  befor*  the  Illu- 
minating Engineering  Society  of  London. 

Amongst  other  papers  we  note  that  by 
.Mr.  <;.  M.  .1.  Biackay  on  Half-watt  lamps, 
in  the  course  of  which  he  Btates  that  the 
evaporation  of  tungsten  at  the  pn  ssure  of 
1000  millimetres  of  mercury  is  only  about 
1  per  cent,  of  that  in  a  vacuum.  This 
helps  to  explain  how   it  is  possible  to  run 

these  lamp-  at  such  a  high  efficient  y. 

Ll'.ll  I  l.\c    I  BBOUGB  <   KII.IN'.-  OF 
TbansLI  i  i:.\  i    (Ji 

A   papex  on  this  subject  was  read  by 
Mi.  K.  -I.  Evans,  who  rightly  pointed  nut 
the  absence  of  data  on  installations  ; 
diffusing  glass  ceilings.     In  each  case  the 
efficiency  depends  on  the  extent  to  which 

the  glass  diffuses  the  light,  and  the  dis- 
tance between  the  lighting  units  depends 
very  materially  on  this  factor. 

In  the  course  of  the  discussion  on  this 
pap.r  it  was  pointed  out  that  .  eiling 

opal    glass   appear    Hat    and    monotonous. 

tal    glass    gives   a    more   alternative 
effect,    and    amber-tinted    g  also 

useful.  .Mr.  A.  .1.  Sweet  described  a 
variety  which  diffuses  the  light  sufficiently 
to  give  no  " spottyness "  and  yet  trans- 
mits ol  per  cent.  ,<{  light. 

Mi:  \-i  i:i  mi:\  i     <>i      Tr.  \\-\ii--n.\      \m> 
K'ii  ii<  i  [OB   « lOK]  in  DEB  i  3. 

A  phot,, meter  for  the  measurement  and 
reflection   coefficients    was  described    bv 


P.  G.  Nutting  and  L.  A.  Jones.  The 
former  also  read  a  paper  discussing 
methods  of  distinguishing  and  measuring 
specular  and  diffused  reflection. 

Reference   is    made   to   the   value   of 
methods   mating   use  of  polarised   light 
on    the    lines        --•   ted    by     Prof< 
[ngersol]   in   his    "  gUurimeter."     An   in- 

iting  point  also  discussed  at  the  I 
vention  was  the  preparation  of  a  material 
having  a  standard  reflecting  value.     Sub- 
stan<  ■       ested    included    compounds 
calcium,     aluminium,     magnesium,    and 
boron. 

The  effect  of  the  size  of  the  grains  of 
materia]    was   considered,    and    it     was 
found    that     extremely    tine    pow<  • 
crystals  gave  the  best  results.     Mat."  i 
when   specially   heated,   gave   the   highest 

reflecting  power  of  the  materials  tried, 
namely.  88*1  per  cent.,  i>ut  on  exposure 
to  the  air  the  coefficient  gradually  fell  to 

B5*3   per   cent. 

Light  us   phe  Treatment  it  Disease. 

We  may  next  notice  a  paper  by  Mr. 
H.  II.  ('lark  on  portable  Electric  Lamps 
for  Mine-.  Dr.  E.  C.  Titu^  d(  alt  with  the 
of  electric  light  in  the  treatment  of 
disease.  \\<-  made  an  interestu 
ment  that  the  thermal  effect  of  light 
penetrated  '_'  inches  or  more  below  the 
skin.  Nowadays  500-candle  power  in- 
candescent lamps  with  suitable  reflet 
can  lie  used  in  place  <>f  arc  lamp-.      Ldghl 

i-  used  in  the  form  of  baths  for  hardening 

the  allelic-  and   lor  treating  i  heiimat  i-m. 

The  an'  light  souit  es  i  an  l>e  used  for  des- 
troying germs  and  promoting  the  growth 
earthy  tissue. 

1     3T8  FOB    El  i:    K  \  i  IOOB. 

Some  experiments  on  tins  Bubjeot  t 
undertaken  by  .1.  I!.  I  ravath  in  con- 
junction with  Professor  C.  E.  Perree. 
One  of  the  methods  employed  i>  for  the 
observer  to  gaze  Bteadily  at  a  card  upon 
which  certain  letters  are  printed,  and  to 
notice  the  period  of  time  before  which 

the     letters     l.ecnllie     slightly     UllITed.        It 

appear-  that  this  method  is  Sensitive  both 

itigue  of  the  eye  and  to  abnormal 
conditions  due  to  headache,  irritation  due 

to    the    (lllst     of    the    eVe.     ftc.        There    waS 

also  a  distinctly  elaborate  paper  by  Dr. 

Pel  ice  and  M  d,  Bummarisi] 

continuation  of  the  researches  described 
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A  Lecture  being  given  in  the  Outdoor  Auditorial 


Artificially  illuminated  Lawn  Tennis  Court. 


A  view  of  the  Girls'  Club  House.     (Note  the 
semi-indirect  lighting  units.) 


Outdoor  Swimming  Pool  (70  ft.  by  30  ft. I. 
Artificially  illuminated  at  night. 


SOME  FEATURES  OF  INTEREST  AT  NELA  PARK,  CLEVELAND,  OHIO. 


at  the  previous  Convention.  The  effect 
on  the  eye  of  varying  the  area  of  the 
illuminated  ceiling  and  of  using  opaque 
eye  shades,  and  also  of  moving  pictures 
on  the  eye  and  different  distances,  were 
also  discussed.  In  the  discussion  the  in- 
teresting statement  was  made  by  Dr. 
1).  M.  Moore  that  acuteness  of  vision 
varies  cyclicly  with  the  heart  pulsations 
and  the  supply  of  the  blood  to  the  retina. 
Tests  appear  to  have  shown  more  fatigue 
by  direct  lighting  than  by  indirect.  Pro- 
fessor Caldwell  pointed  out  that  it  is  very 
necessary  to  distinguish  between  mental 
•strain  and  fatigue  of  the  eye. 

P.  S.  Nutting  presented  some  further 
mathematical  data  on  the  visibility  of 
radiation,  and  Dr.  H.  M.  Johnson  des- 
cribed some  tests  on  the  vision  of  various 


animals.  He  stated  that  the  monkey 
appeared  to  have  acuteness  of  vision  of 
about  the  same  standard  as  that  of  a  man, 
while  that  vision  of  the  chicken  is  only 
20 — 25  per  cent,  as  good. 

Finally,  there  are  several  papers  on 
photometry.  Mr.  L.  A.  Jones  described 
some  experiments  on  the  acetylene 
flame  as  a  light  standard.  Messrs.  N.  K. 
Chaney  and  E.  L.  Clark  entered  somewhat 
elaborately  into  the  theory  of  the  inte- 
grating photometer.  The  error  intro- 
duced by  the  position  of  the  screen  used 
with  the  light  source,  and  by  variation  in 
the  distribution  of  light  from  tin'  lamp 
studied,  were  discussed.  The  use  of 
translucent  screens  was  not  found  de- 
sirable and  it  was  considered  that  modem 
extensive  sources  can  be  tested  witli 
quite  sufficient  accuracy. 
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SHORT    NOTES 

ON 

ILLUMINATING    ENGINEERING. 


A  CURIOUS  TIMEPIECE. 

Thk  illustration,  which  is  reproduced  by 
the  courtesy  of  the  Editor  <>f  the  City  <>j 
Birmingham  Oas  Department  Maga 
shows  a  curious  and  interesting  clock 
designed  by  Mr.  Steventon,  of  the  Mantle 
Maintenance  Department. 

The  scheme  of  design  is  "  Time  with 
Nighl  and  Day  over  the  World.  After 
describing  the  general  structure  of  the 
timepiece  the  article  continues  :  "  Tl i«- 
large  figure  a1  th<-  back  i-  Btanding  on  a 
white  marble  plinth,  carved  on  fronl  and 
sides  with  Boating  Bwans,  and  inlaid  on 
top  with  ebony  Btars.  The  small  figures 
on  Mack  ebony  plinths,  tin- 
on.'  holding  the  Sun  and  a  flaming  torch, 
and  Hi"  other  the  Moon  and  a  Star. 

"  The  Sun  is  made  from  burnished 
copper  and  set  with  a  t<.|>az.  whilst  the 
Moon  and  Btar  are  made  from  silv< 
with  white  Btones.  It  will  be  noticed 
thai  Nighl  is  shading  her  eyes  from  the 
Sun's  glare.  The  World  (once  an  ivory 
billiard  ball)  is  Bupported  on  a  supported 
Bilver  plinth  held  on  the  backs  of  four 
elephants.  Tin-  watch  i-  a  Verge  and 
is  aboul  200  years  old." 

\\V  may  add  thai  the  issue  of  the  City 
of  Birmingham  Oas  Department  Maga 


from  which  this  illustration  is  taken 
(November,  1914),  is  an  exceptionally 
interesting  one,  and  contains  letters  from 
many  members  of  the  stall  who  have  be- 
come members  of  Lord  Kitchener's 
Army. 


A  curious  Timepiece  symbolising  "  Time  with 
Night  and  Daj  over  the  World." 
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IN  DARKEST  LONDON. 

A  number  of  articles  are  appearing  as 
to  the  wisdom  or  otherwise  of  the  present 
arrangements  for  artificial  lighting  in  the 
Metropolis  and  other  important  cities  ;  a 
peculiarity  about  the  matter  which  has 
not  attracted  attention  is  that  the  whole 
responsibility  for  regulating  the  lighting 
rests  with  the  police,  and  thus  very  largely 
with  individual  constables  who  patrol  the 
streets.  Now  the  question  arising  as  to 
sufficiency  or  insufficiency  of  illumination, 
glare,  or  its  antithesis,  are  not  simple 
matters  which  can  be  mastered  in  a  day 
(or  a  night)  by  a  layman  whose  educa- 
tional qualifications  are  not  his  strong 
point  ;  we  have  seen  constables  drilling 
in  the  early  days  of  their  career,  we  have 
read  of  constables  who  have  been  compli- 
mented by  experienced  K.C.'s  on  the 
rapid  way  in  which  they  decide  to  act  or 
not  to  act  on  the  spur  of  the  moment 
where  some  abstract  reading  of  the  law  is 
the  determining  factor ;  but  we  can 
hardly  imagine  that  any  members  of  the 
force  have  studied  the  subject  of  artificial 
illumination — suddenly  thrust  upon  them 
— in  sufficient  detail  to  ensure  election  to, 
say,  the  Illuminating  Engineering  Society. 
Moreover,  individual  constables  are  not 
granted  the  use  of  discretion,  and  there 
fore  they  attempt  to  apply,  as  far  as  their 
intelligence  enables  them  to  do,  the  inter- 
pretation of  the  Commissioner's  orders  to 
all  parts  of  the  Metropolitan  Police  area — 
from  Potter's  Bar  to  Purley,  and  from 
Staines  to  Gravesend — regardless  of  cir- 
cumstances, regardless  of  weather  con- 
ditions, regardless  of  the  citizens'  comforts 
and  prejudices. 


Perhaps  a  more  co-ordinate  system 
might  be  arrived  at  if  the  Chief  Com- 
missioner had  at  his  disposal  the  assistance 
of  some  men  with  knowledge  of  the 
Metropolis  and  of  the  subject  being  dealt 
with.  No  doubt  abundant  assistance 
would  be  forthcoming  if  an  application 
were  made  through  the  learned  societies, 
or  a  batch  of  special  constables  enrolled 
to  deal  with  the  problem  under  a  more 
carefully  planned  scheme,  drawn  up 
under  favourable  conditions,  than  it  can 
have  been  possible  for  the  police  to  work 
out  under  the  pressure  of  their  ordinary 
duties. 

We  are  by  no  means  inclined  to  belittle 
the  importance  of  the  matter — rather  we 
consider  it  far  too  important  a  matter  for 
the  police  (unaided)  to  handle.  A 
Zeppelin  load  of  explosives  (say  about 
two  tons)  distributed  over  London  would 
quickly  convince  the  people  of  London 
that  there  are  inconveniences  even 
greater  than  those  caused  by  subdued 
artificial  illumination. — Electrical  Review, 
November  6th,  1914. 


CONSUMPTION  OF  INCANDESCENT 
MANTLES  IN  FRANCE. 

According  to  the  Science  et  Art  dc 
VEclairage  (June,  1914),  the  total  con- 
sumption of  incandescent  mantles  in  the 
world  approaches  300,000,000,  of  which 
approximately  50,000,000  are  used  in 
France.  Of  this  number  France  pro- 
duces approximately  a  half.  The  war 
has  doubtless  had  already  a  mosl  dis- 
turbing influence  od  this  industry. 
France,  like  us,  can  obtain  no  mantles 
from  Germany,  and  is  apparently  un- 
equal to  maintaining  her  own  consump- 
tion even  in  normal  times. 
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THE  LIGHTING  OF  BARRACKS. 

We  have  had  occasion  to  look  into  the 
regulations  governing  the  lighting  of 
military  barracks — and  in  this  category 
are  included  the  huts  dgw  being  erected 
for  the  new  army.  The  method  <»f  deter- 
mining the  amount  of  light  to  be  pro- 
vided, it  must  be  admitted,  Lb  Bomewhat 
antiquated.  No  consideration  is  appar- 
ently given  to  the  particular  operations 
being  conducted  in  any  particular  position, 
•i   genera]  figure  of   1   candle-powei  per 

13  "i    11   superficial   feel   of  tl :  space 

Governing  all  i . 

It  would  thus  appear  thai  whether  it 
!><■  a  >  urridor,  or  a  room  in  which  reading 
or  writing  may  1><-  indulged  in,  the  amount 
of  illuminatiorj  i-  to  be  I  hal  same.  This 
La  a  -oni. -what  absurd  proposition,  and 
coupled  with  the  low  Btandard  of  illumina- 
tion, shows  that  the  regulations  are  in 
need  of  revision. 

It  will  further  be  noticed  that  lamps 
"!•  burners  of  low  efficiency  have  an  advan- 
over  those  of  high  efficiency,  for  it  is 
well-nigh  impossible  with  the  former  to 
keep  within  the  limits  prescribed. 
Imagine  the  comfort  of  a  room,  20  feet  by 
20  feet,  lighted  with  a  28-  or  30-candle- 
power  liL'ht.  What  Bhould  1"-  done,  and 
what  anyone  outside  a  Government  de- 
partment would  do,  would  be  to  prescribe 
!.nn  degree  of  illumination  for  each 
distinct  portion  >>f  the  building  or  hut, 
ancl  in  each  cast  that  it  is  adequate. 
Rather  than  leave  matters  of  this  kind 
in  the  hands  of  persons  without  know  • 
of  the  subject,  it  would  !>«■  better  t..  call 
m  one  or  more  expert  illuminating 
engineers  to  frame  a  suitable  scheme. 
Men  wh<.  are  giving  themselves  to  be 
trained  for  fighting  the  country's  batl 
arc  surely  entitled  to  some  consideration, 


and  we  contend  that  an  evening  spent  in- 
a  room  lighted  on  the  War  Office  scale 
would  be  sufficient  to  damp  the  spirits  of 
the  most  enthusiastic.     Lighting  is  very 
cheap,  and  we  as  a  nation  are  not 
financially  embarrassed,  hence  we  hope 

that  the  authorities  will  give  this  m 
a  little  attention.  Sanitary  /.'■ 
November  13th,  191  I. 

NEW  USES  OF  ELECTRICITY. 

In  a  recent  lecture  at  the  Willesden 
Polytechnic,  entitled  "  Sunn-  Applications 
of  Electric  Power  and  Lighting,"  Mr. 
Frederic  H.  Taylor  said  that  at  the  pi 
time,  motors  to  the  extent  of  more  than 
a  million  horse-power  are  connected  to  the 
various  electric  supply  concerns. 

Mr.  Taylor  mentioned  sum.'  interesting 
examples  on  the  use  of  electrh  power. 
In  the  transport  of  goods  electric  I 
porters  have  now  replaced  the  old- 
fashioned  hand  propelled  wheelbarrow. 
Electric  lifting  magnets  shifting  huge 
masses  of  iron,  electric  hoists  are  used  for 
raising  the  corpses  in  a  crematorium. 
Great  interest  bad  recently  been  excited 
by  the  application  of  electric  Light  to 
luminous     airship  which    have 

been  developed  very  successfully  in 
Germany.     At  the  presenl  time  electricity 

is  playing  an  Important  roie  in  <• Lection 

with  searchlights. 

PUBLIC    LIGHTING    IN    VIENNA. 

\<  i  oboinq  to  the  Oat  World  t he  public 
lighting  in  Vienna,  Budapeel  and  other 
cities  iii  Austria-Hungary  is  being  much 
diminished  owing  to  the  limitation  of  the 
production  from  the  gas  and  electricity 
works  during  the  war.  This  is  due  to  the 
reduction  of  coal  supplies  and  the  stop- 
page of  production  of  the  oilfields  in 
North  Galicia. 
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TOPICAL    AND    INDUSTRIAL    SECTION. 


[At  the  request  of  many  of  our  readers  we  are  again  extending  the  space  devoted  to 
this  Section,  and  are  open  to  receive  for  publication  particulars  of  interesting 
installations,  new  developments  in  lamps,  fixtures,  and  all  kinds  of  apparatus  connected 
with  illumination. 

The  contents  of  these  pages,  in  which  is  included  information  supplied  by  the 
makers,  will,  it  is  hoped,  serve  as  a  guide  to  recent  commercial  developments,  and  we 
welcome  the  receipt  of  all  bona-fi.de  information  relating  thereto.] 


SHOP  LIGHTING  IN   TIME  OF  WAR. 

At  the  present  moment,  when  somewhat 
strict  regulations  for  the  lighting  of 
London  have  been  made  with  a  view  to 
taking  precautions  against  possible  hostile 
aircraft,  the  lighting  of  shop  windows  in 
particular  is  being  discussed.  During  the 
present  struggle  between  nations  the 
preservation  of  our  home  trade  is  a  most 
vital  matter.  Now  that  the  Christmas 
trade  is  beginning  it  is  a  duty  to  buy 
reasonably  and  as  liberally  as  one's 
finances  allow.  A  well-lighted  window 
is  one  of  the  best  methods  of  proclaiming 
"  business  as  usual,"  and  by  taking 
expert  advice  there  is  no  reason  why 
windows  should  not  be  lighted  in  such 
a  way  as  to  comply  with  the  official 
regulations  and  yet  show  off  the  contents 
of  the  window  to  advantage.  The  exist- 
ing regulations  insist  that  brilliant  lights 
in  the  window  are  to  be  screened  from 
view — in  this  respect  coinciding  with  the 
requirements  of  illuminating  engineering. 
It  is  well  known  that  some  companies 
have  made  a  speciality  of  this  system. 
For  example,  a  great  variety  of  installa- 
tions has  been  described  in  Holopliane 
Illumination  (the  booklet  issued  by 
Holophane  Ltd.)  during  the  last  few 
years.  We  are  taking  the  opportunity  to 
illustrate  a  few  of  the  most  interesting 
installations. 

Merchants  should,  therefore,  appreciate 
the  methods  of  those  companies  who  have 


made  a  study  of  scientific  window  lighting 
and  can  supply  fittings  specially  designed 
to  screen  the  light  from  the  eyes  of  the 
passers-by,  and  to  concentrate  the  illum- 
ination on  the  goods  in  the  window. 

We  have  also  before  us  two  attractive 
booklets  issued  respectively  by  the 
British  Thomson-Houston  Co.,  Ltd., 
and  The  General  Electric  Co.,  Ltd., 
dealing  with  this  subject.  In  both  cases 
there  is  a  clear  recognition  of  the  great 
benefit  of  scientific  shop  lighting,  and  of 
the  principles  which  the  Illuminating 
Engineering  Society  has  been  bringing 
before  the  public. 

It  is  not  so  very  long  since  the  system 
of  lighting  windows  by  concealed  lights, 
on  the  same  principle  as  on  the  stage, 
was  not  fully  appreciated  by  merchauls 
in  London.  But  with  the  coming  of  more 
powerful  ilhuninants  and  proper  forms  of 
reflectors  for  concentrating  light  lli" 
method  began  to  find  favour.  And 
during  the  last  few  years  the  principles 
advocated  at  meetings  of  the  Illuminating 
Engineering  Society  have  become  so 
widely  known  that  practically  all  the 
leading  stores  in  London  regard  this  as  the 
correct  method  of  window-lighting. 

A  glance  at  the  examples  following  will 
o-ive  an  idea  of  the  variety  of  methods 
employed — all,  however,  having  as  their 
principal  aim  the  softening  and  screening 
of  the  lights,  and  the  effective  illumina- 
tion of  the  goods  on  show. 
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HOLOPHANE  GLASSWARE  FOR  SHOP-     to    meet    these    requirements.     Then 

available     a     host     of     different     t 
glassware  to  satisfy  each  problem.     Thus 
of   the   two    interior   views    shown,    one 
esentfi  a   furniture  store   lighted   by 
Holophane   Reflector  I  '■•■v.  Is,  the  oth 
Motor  •  ;tr  Show  room   lighl 
pbane  Spheres,  the  appropriate 
being  U&  d   in  >  •nil  <•• 


LIGHTING. 

It    has     been     pointed     out     that    the 

g  ilations  for  the  ligl 

bow-windows  are  essentially  framed 

imply  with  the  motto  "  Light  on  the 

i.  not  m  the  1  This  principle 

long  been  advocated  by  Holophane 

Ltd,  and  occurs  again  and  again  in  the 

literature  on  Lighting  issued  by  this  com- 


In    the    third    illustration 


pany.     The  essentia]  object   in  all  good  window    in    which    focusing    reft 

lit'litiiiL'  i-  to  show    up  the  thing  ilium-  spaced  round  the  top  of  the  window,  an 

inated  ;   but  in  addition,  if  suitable  glass-  used.     The  effect  of  this  arrangement  is 

ware  is  used,  the  lighting  unit  itself  can  be  to   direct    as    much   as    possible   of   the 


■ 

\\  e  bai  •  '•   photo- 

graphs of  typical  Holophane  installations 
in  well-know  nsl  oth  in  Londoi 

the  provinces  ;    on  tin-  opposite  page  we 
reproduce  a  few  typical  »\ 

The  first  two  illustrations  are  selected     ""•■"   "U^i  ""  *■  n,,i'"-  ""'  iu  *■ 

tosho*  usual  methods  of  interior  si  "     a  precept  which,  as  stated  above, 

,.,.,,  I       ra,;.  .,     ought  to  be  widely  adopted  at  the  pi 

lighting.     In  these  tunes  wmaow-ugnting  •  ■  ' 

has    to    be    arranged    with    Borne    care.     "I"""'"t' 

i  methods  of  lighting  which  under 

normal   conditions   would   be   coi  MODERN   ELECTRIC  LIGHTING   WITH 


available  li'_rht   downward.-.     The  actual 
liL'ht-  are  kepi  out   of  the  field  of  view 

and    it    would    be    quite    easy    to 

them  completely  without   prejudicing  in 

any  way  tin*  illumination  of  the  window. 

They  comply  in  fact  with  the  require* 


quit.-   good    practice   may   require   some 
modification  to  comply  with  the  official 
But     tli<-     fact     that     the 
brilliancy  of 

times   requires   reduction  only  makes   it 
more  important   t<>  see  that  the  interior 


HOLOPHANE  GLASSWARE. 

\\\    have   ala  d   a  b  oklet  from 

phase   Ltd.,  dealing  with  glassware 
t"<,r  electric   light  ■ 

P..  -id.  a  illustrating  the  chief  typ  -  now 

of  the  -hop  i-  well  lighted.     The  nature  available,  the  1 klel  contains  an  intro- 

of  the  glassware  and  the  positions  of  the  duction  explaining tl  •  the  Holo- 

units  have  to  be  carefully  studied  in  order  ,  ,>,.       -        m  of  Illumination,  and 

to  give  economical   as   well   as   pleasing  a  considerable  amount  of  uaefu 

results.  ing      .lata.       The      chief      photometric 

It   i.-  w.U  known  that  the  Holophane  quantities  aw   defined,  and  tables  ol 

Sy-».m  of  Illumination  v  rked  out  in  < -""'    intensities  for  various  pui 


rticularly  careful  and  scientific  manner 


intrinsic   brilliancy 
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In  a  Furniture  Showroom  good  lighting 
is  an  important  asset — not  only  in  dis- 
playing the  goods  but  in  preventing 
spoilage.  Things  which  are  not  properly 
illuminated  soon  become  spoiled  and  are 
not  carefully  looked  after,  as  they  should 
be. 


A  Furniture  Store  lighted  by  Holophane 
Reflector  Bowls. 


In  a  Motor  Car  Showroom  we  need  an 
imposing  style  of  lighting.  By  using 
Holophane  spheres  the  light  is  diffused 
and  the  shadows  are  softened.  The  light 
penetrates  under  the  cars  and  is  dis- 
tributed all  over  the  room.  Every  detail 
can  be  clearly  seen. 


A  Motor  Car  Showroom  lighted  by  Holophane 
Spheres. 


In  this  show-window  Holophane  "  F  " 
type  reflectors  are  used  concentrating  the 
lights  on  the  goods.  This  photo  is 
selected  as  showing  the  good  effect  of 
such  a  series  of  reflectors  round  the 
top  of  the  window.  Note  that  by 
merely  introducing  a  silk  screen  in  front 
of  these  units  the  method  (designed  in 
times  of  peace)  can  be  made  to  comply 
with  the  present  official  regulations. 


Typical  Holophane  Window  Lighting, 
Lighted  by  "  F"  reflectors. 


SOME    TYPICAL    HOLOPHANE    SHOP-LIGHTING    INSTALLATIONS. 
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Scientific  Illumination  :    Its  Aid  to 

B    -INKSS. 

Under  the  above  title  a  booklet  with 
similar  aims  has  been  issued  by  the 
General  Electric  Co.,  Ltd.  The  intro- 
duction is  as  attractively-written  sum- 
mary of  good  window  lighting.  "  Let 
ns  carry  our  mind-  back,"  says  the 
writer,  "  to  the  days  of  yore  when  shops 
were  dingy,  windows  were  small,  accom- 
modation was  limited,  travelling  v.. 
hardship,  and  above  all  when  lighting 
was  a  matter  of  oil  lanterns  and 
flares  which  vied  with  one  another  in 
their  feeble  efforts  for  supremacy  !  Then 
compaie  this  picture  with  the  conditions 
existing  with  to-day.  Whereas  in  the 
davs  gone  by,  shopping  was  looked  upon 
by  'he  majority  a  ssary  evil,  the 

average  woman  and  child  of  to-day-  and 
even  the  average  man  -find-  pleasure  in 
a  jaunt  round  the  bright  and  attractive 
shop-." 

Attention  is  drawn  to  the  scenes  of 
such  shop-;  as  Harrod's  and  Peter 
Robinson's,  which  have  made  a  feature 
ot  their  -hop-window  lighting. 


The  three  golden  rules  to  lie  observed 
by   modern   traders   are   summarised   as 

follows  : — 

First,  make  your  window  bright  and 
attractive,  display  your  goods  to  the 
best    advantage,    and    under    the    most 

favourable-  conditions.  Let  your  windows 
speak  tor  you —let  tli.in  say,  "<'">me 
inside,  we  have  more  to  show  you." 

-  ondly,  see  that  the  public  once 
inside  are  comfortably  accommod 
in  bright  and  pleasant  surroundings,  and 
tak.-  can-  that  the  light  La  sufficiently 
pood  ami  bo  arranged  that  they  are 
enabled  properly  to  inspect  your  ware,. 

Thirdly,   cultivate    that    appearance   of 
Buccess  tor  both  the  iii-id.-  and  outside  of 
your  establishment.     This  again  can  • 
be  made  possible  by  Btrict   attentioi 
all    detail-,    prominent    amongsl     n- 
again    figures    the    question    ol 
illumination. 

The  issue  of  this  booklet  show.-  the 
influence  of  the  work  that  the  Illumin- 
ating Engineering  Society  has  been  carry- 
ing on  for  the  last  live  years,  and  it  may 
be  added  that  many  of  the  best  photo- 
graphs reproduced  therein  originally 
appeared  in  the  Illuminating  Engineer. 


This  i-  the  corner  window 
at  JH  3  The  win- 

dow i<  completely  lighted  by 

Osram     lamps    in      metal     iv- 

oncealed  at  the  top 
of  tie  window.  The  installa- 
tion was  firsl  described  in 
'I'm.  Illuminating  Bngtnmkb 

(November.  1912  . 


View  of  Messrs.  Harrods,  Ltd.  (Brompton  Road.  London  .  where  the  G.E.C. 
•  Dalite  "  system  is  employed. 
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The  arrangement  of  the  British  Thom- 
son-Houston's pamphlet  is  characteristi- 
cally   novel.      There   is   a  brief  introduc- 
tion   summarising    the    requirements    of 
good    lighting,    namely:      (1)    Plenty    of 
light  ;     (2)   even   distribution  ;     (3)   good 
diffusion  ;    (4)  freedom  from  glare  ;    (5)  a 
light  of  suitable  colour  ;     (6)   an  artistic 
and    attractively    arranged    equipment  ; 
and    (7)    efficiency.     Following    this    we 
have  notes  on  a  great  variety  of  shops 
(drapers,  chemists,  furniture  dealers,  con- 
fectioners,    outfitters,     motor-car    show 
rooms,  &c.)  accompanied  by  photographs, 
taken     by     artificial     light.      We     have 
selected  one  or  two  particularly  interesting 
installations,  such  as  the  photograph  of  a 
tobacconist's  shop  showing  the  conditions 
of  lighting  before  and  after  the  arrange- 
ments had  been  changed.     The  contrast 
between  the  conditions  of  illumination  pro- 
duced by  the  unscreened  bare  lamps  and 
the  concealed  units  is  very  marked,  and 
there  can  be  no  comparison  between  the 
ease  with  which  the  goods  can  be  seen 
in  the  respective  cases  and  the  effective- 
ness of  the  two  installations. 

The  latter  part  of  the  booklet  contains 
an  analysis  of  the  chief  methods  of  shop 
lighting  ("direct,"  "indirect,"  "dis- 
play," &c),  and  the  concluding  pages 
are  devoted  to  matter  descriptive  of 
British  Thomson-Houston  lighting  units. 
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Concealed  Lighting"  with  Ma/da  Lamps 
and  Mazdalux  Reflectors.  The  top  curtain 
is  moved  to  show  arrangement  of  reflectors 
to  eet  even  lighting. 


Mazda  Lamps  in  B.T.H.  "Eye-rest"  Indirect 
Fittings  in  Tea  Room. 


Cover  of  the  B.T.H,  Booklet  on  Shop  Lighting. 


An   Interesting   Comparison. 
One    half    of     window    lighted    On    concealed 
principle  with  Ma/da  lamps  ;    the  other  half 
shows  bare  lamps  in  line  of  vision. 
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AN  INTERESTING  SHOW-WINDOW 
EXHIBITION. 

The  Gas  Light  am>  i  cm       l  ompany's 
Showroom  in  the  Edowabe  Road. 

The  two  illustrations  on  the  opposite 
are  reproduced  from  photographs, 
tly  taken  entirely  by  artificial  light, 
ol  t he  Bhovi  room  of  the  G  Light 
;iikI  «  oke  '  ".  in  the  Edgwar*  Road. 
The   installation   was   described    by    Mr. 

< denough  at   the  last   meeting  of  the 

Illuminating  Engineering  Society. 

The  window  is  particularly  inter* 
:it  the  present  moment  as  being  arranged 
llv  to  comply  with  th<-  official 
regulations,  ;> ini  ye1  it  \\ ill  be  ■<.  ta  d 
that  the  effect  is,  from  an  illuminating 
engineering  aspect,  distinctly  good.  This 
only  illustrates  the  correctness  of  the 
view  th;it  a  window  lighted  On  the 
<  oncealed  method  has  an  excellent  chance 
of  "  passing  the  censor." 

The    upper    photograph    was    taken 

from    outside    on    th<-    pavement,    the 

inu  broughl  except ionally  close 


to  the  window  bo  as  to  give  the  effect 
of  a  person  looking  fan.  However,  people 
naturally  can  apj  i  .what  nearer 

than    a    ■  can    d..    and    then 

rather  more   than   is  visible   fan   tin- 
picture.     It   w  ill  be  observed  t  bat    I 
i-   a   dark   bhic    l  order   round   the 
of  the  window.     Behind  this  are  placed 
a   row    of    six    burners,    equipped    ^',u 
reflectoi  -  otlights." 

This    arrangement     is    clearly    seen    in 
the   lower  illustration  which  a 
from  inside  thi   Bhop. 

Another  w  indow    d<  \  oted   to   coo 
apparatus   is   lighted   in   a   similar  way. 
From  t  be  Btreet  1 1  -  quite  st 

like,  all    the    metal    work    showing    up 
in  good  advantage  owing  to  the  ■bat 
of  bright  lights  anywhere  in  the  window. 
It  should  be  mentioned  thai  the  burners 
in  the  conical  Bhadee  overhead  an  not 

lighted  in  the  ordinary  course  BS  a  little 
of  the  liL'ht  from  them  would  ]>.i  —  over 
the  blue  border  and  illuminate  the 
pavement. 


THE    BRITISH    COMMERCIAL    GAS 
ASSOCIATION. 

Thi  annual  meeting  of  the  British 
( lommorcial  Qa  \  iation  was  held  i  n 
•lu. -day.  October  27th,  when  Mr.  !■'.  \N . 
[enough,  the  chairman  of  the 
itive  committeei  presented  the 
report.  It  was  stated  that  the  sales  ol 
pamphlets1,  booklets,  and  posters  from 
the  commencement   of  the  As 


\\<>rl<  now  totals  over  )'  million  copies. 
( >t  particular  interest  was  Mr.  Gtood- 
enough's  statement  that  the  Aasocia- 
t  ion    would    by    no    n  strict     its 

activities  on  account  of  the  war.  It  was 
ai-o  stated  that  the  Association  was 
ending  a  Bupply  of  playing  cards  bearing 
their  advertisements  to  the  military 
hospitals  in  this  country,  and  a  supply 
of  mat  bee  bearing  small  advertisen 
to  1  be  troop,  at  t be  front. 
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Lnmina  Bureau  Photo. 


View  looking  into  the  window  from  the  pavement.     The  light  is  supplied  by  concealed 
burners  placed  behind  the  screen  seen  at  the  base  of  the  window! 
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J.iimiiDi  Hunan  Photo. 

View  taken  from  inside  the  room,  showing  the   arrangement   of  the  concealed  burners 

equipped  with  reflectors. 

Two  views  of  the  Show  Koom  of  the  Gas  Light  and  Coke  Co.  in  the  Edgware  Road 

(London,  W.). 

(Taken  entirely  by  artificial  light.) 
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A     CORRECTION. 

'•  Tubolite  "  Lamps. 

Manufactured  In  England  by  the  Linolite 
apany  (-•">.  Victoria  3l 
London,  B.W.)« 
\\'i:  regret  thai  through  a  clerical  error  in 
our  lasl  iasue  29)  it  was  mad.'  to 

appear  thai  the  Tubolite"  lamps  are 
manufactured  at  the  Oerara  Lamp  works. 
[••Tubular"  wraa  the  wrord  attended.) 


\\  '■■  understand  thai   tin-  "  Tubolite  " 
!.  red     Trade     Mario     lamps     are 
ply    madu     in    Aw    country    by    the 
Linolite  Company,  \\ lii'li  baa  im  connec- 
tion (and  has  never  bad  any  connection) 
w itli  i  i     0  Lamp  Works, 

The   Linolite  Company  employs  only 

British  capital   and    British   lalx.nr  iii 

manufacture  of    "Tubolite"  lamps 

litt  i 1 1 -_r - . 
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A  VISIT  TO  SOME  OF  THE  LEADING  INCANDESCENT 
MANTLE  WORKS  ROUND  LONDON. 


In  our -last  issue  we.  gave  an  account  of 
some  visits  to  various  factories  making 
electric  incandescent  lamps.  In  this 
number  we  are  now  giving '  a  similar 
account  of  our  visits  to  two  of  the 
leading  manufacturers  of  incandescent 
mantles,  Messrs.  Curtis's  and  Harvey's 
works  at  Dartford,  and  the  factory 
of  Messrs.  Falk,  Stadelmann  &  Co. 
at  Earlsfield.  The  account  of  another 
visit  undertaken  to  the  factories  of  the 
Plaisetty  Manufacturing  Co.  is  unavoid- 
ably held  over  to  our  next  number 
and  we  have  made  application  to  various 
other  companies  for  permission  to  visit 
their  works. 

In  the  incandescent  mantle  business 
the  stoppage  of  Continental  supplies 
naturally  caused  some  inconvenience, 
but  the  factories  are  now  working  at 
high  pressure  to  meet  the  demand. 

It  is  difficult  to  state  with  any  precision 
the  number 'of  mantles  used  in  the  British 
Isles  per  annum,  but  from  inquiries  we 
have  made,  we  understand  that  the 
quantity  exceeds  one  hundred  million  ;" 
of  which,  in  normal  times  perhaps  little 
more  than  a   quarter  would   be   manu- 


factured in  this  country.  Factories  in 
Britain  are  therefore  in  a  position  to 
do  a  vast  amount  of  business.  In  fact 
they  "  have  greatness  thrust  upon  them  " 
(or  will  do  if  the  war  continues  for  any 
length  of  time,  as  extensions  will  probably 
become  necessary). 

In  every  case  we  were  informed  that 
the  demand  for  mantles  was  quite 
unprecedented.  But,  as  is  well-known, 
there  has  been  some  question  as  to  how 
far  the  industry  may  be  affected  by  a 
stoppage  of  importation  of  necessary 
materials ,  particularly  thoria  and  other 
chemicals.  As  was  recently  stated  in 
these  columns  a  store  of  thorium  nitrate 
was  accumulated  through  the  foresight 
of  the  South  Metropolitan  Gas  Co., 
and  it  is  understood  that  there  aie  other 
sources.  So  far  manufacture  has  not 
been  very  greatly  checked  although 
presumably  most  makers  would  prefer 
to  feel  that  unlimited  supplies  were 
available. 

The  question  is  admittedly  an  important 
one  to  the  gas  industry  and  we  hope 
to  be  able  to  say  something  further  on  the 
subject  on  another  occasion. 


CURTIS'S   AND      HARVEY'S 
INCANDESCENT     MANTLE     WORKS. 

These  works,  together  with  the  gun- 
cotton  factory  of  the  same  firm,  are 
situated  at  Dartford.  We  were  taken 
round  by  Mr.  W.  Edwards,  the  chief 
chemist,  one  day  last  month,  and  found 
the  experience  most  interesting. 

In  the  course  of  the  visit  some  questions 
were  put  relative  to  the  effect  of  the  war. 
The  immediate  influence  has  been  to  give 
the  factory  an  exceptional  amount  of 
work,  and  it  was  evidently  going  under 
pressure  during  our  call.  It  may  be 
said  that  the  mantles  are  entirely  British- 
made.  We  were  shown  a  variety  of  types 
of  stockings  (single  knitted,  triplex. 
quadruplex,  &c.)  being  knitted  from 
the  Ramie  thread,  and  it  was  stated  that 
artificial  silk  is  now  being  used  very 
considerably  for  high  pressure  work. 
We     were     given     to     understand     that 


there  is  no  difficulty  in  getting  a 
sufficiency  of  these  materials.  The  only 
trouble  (which  all  makers  are  experiencing 
to  some  extent),  is  the  question  of 
maintaining  the  supply  of  thorium 
nitrate  ;  but  it  is  hoped  that  tin's 
difficulty  will  be  quite  successfully  met. 
Certainly,  in  view  of  the  great  oppor- 
tunity before  British  makers  at  the 
present  moment,  it  is  desirable  that  these 
much-needed  materials  should  be  made 
in  the  requisite  quantity  in  this  country. 
The  knitted  material  is  washed  in  acid 
to  remove  any  traces  of  deleterious 
impurities  (iron  must  be  particularly 
guarded  against),  and  the  acid  is 
subsequently  removed  by  washing  in 
tanks  of  distilled  water  (of  which  the 
firm  manufacture  their  own  supply): 
The  yarn  is  then  thoroughly  dried  in 
cupboards  at  a  temperature  of  100°  F. 
While  passing  through  this  part  of  the 
works  we  had  a  glimpse  of  the  chemical 


ro 
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laboratories  where  the  mixing  is  done — 
naturally  a  wry  important  process. 
The  impregnation  of  the  mantle  app 
to  the  onlooker  a  simple  matter,  the 
fabric  being  merely  dipped  in  tbe 
solution  and  then  run  through  a  rollim.' 
niaclnii.-  which  is  adjusted  bo  as  to 
squeeze  out  all  but  a  standard  amount  of 
solution.  Subsequently  each  fabric  is 
mounted  on  an  appropriately  shaped 
mould  and  transferred  once  more  to  the 
drying  cupboards  A  small  fringe  of 
hardening  solution  is  also  applied  to  the 
neck  of  the  mantle.     . 

The  processes  of  preparing  the  mantles 
from  the.  atockingH  are  exceedingly 
interesting.  The  cutting  into  Lengths  is 
done  with  dexterous  rapidity,  and  tbe 
attachment  <>t"  the  porcelain  rings  to  the 
inverted  mantles  strike-,  one  as  a 
particularly  neat  operation.  A  Bome- 
what  specutl  process  is  used  by  the  firm 
for  some  inverted  mantles.  The  ends 
are  so  prepared  as  I  >  avoid  tbe  bulky 
knot  oi  material  which  occurs  in  the 
ordinary  method.  The  material  b<  ing 
Of  the  Bame  thickness  throughout,  there 
i^  no  loss  of  luminosity  at  the  tip  of  the 
mantle.  It  was  interesting  to  hear  thai 
the  numbers  of  upright  and  inverted 
mantles  senl  oul  are  now  approximately 
equal  ;  before  long,  no  doubt,  1  he 
inverted  will  predominate. 

Tn  the  case  of  the  uprighl  mantles  the 
heads  are  ordinarily  drawn  uptight  with 
asbestos  thread  and  finish  d  on  a  machine 
in  Buch  a  way  as  to  give  the  requisite 
loop  for  suspension. 

I ',ut  in  t he  ••  [ronclad  "  manl le  manu- 
factured bj   Messrs.  Curtis's  and  Harvey 

the    heads   are   capped    with    metal.      The 

cap  consists  essentially  of  two  plates 
between  which  the  fabric  i-  placed, 
and  t he  machine  d>  scends  and  clamps 
t  he  two  plates  togel  her, 

In  t he  next  depart ment  we  see  upri 
and   inverted   mantles   being  burned   off 
and    '"  formed  "    bj     i  burners 

receiving  gas  al  a  pressure  of  about 
2  o  water.     In      tin-      forming 

process  the  mantle-  are  thus  Bubji  oted  to 
a  pressure  tar  in  e:  ">  thing  t  hey 

will  experience  in  practice, even  it  they 
were  intended  for  high  pressure  lamps, 
'I'h''  process  can  be  done  by  hand,  hut 
there  are  also  machines  at  work  by  means 
of  which  a  considerable  number  can  be 

treated  simultai usly.     The  mantli 

gradually  raised  ami  lowered  over  t In- 
names  until  completely  treated  in  every 

portion,    and    are    then    reino\ed    to    1 1 1< • 

collodionising  room. 

The  machines  here  are  perhaps  the 
most  interesting  in  the  factory.  Tbe 
racks   of    mantles    are    mounted    on    an 


endless  chain,  At  one  point  a  tank 
lining  the  collodionifeing  solution. 
comes  up  and  meets  th<  m  and  covers  the 
mantles  for  a  moment.  •  1 1  may  be 
noted  that  the  solution  i>  brought  up  to 
the  mantle  and  not  the  mantle  to  the 
solution.)  Alter  immersion  the  mantles 
rise  and  are  passed  on  by  the  chain  into 
a  divine  chamber,  while  a  n. w  >u  takes 
their  place.  Eventually  the  chain  ami 
from  the  drying  chamber  carrying  the 
mantles,  now  perfectly  dry.  As  they  are 
removed  they  are  cut  to  a  size  by  a 
series  of  revolving  knife-edges,  and  are 
finally  checked  with  a  gauge  to  ensure 
that  they  lit  the  burners  for  which  they 
are  intended.  Selected  mantles  are 
subjected  to  tots  of  illuminating  value 
in  the  photometer  room  and  to  treatment 
with   a    "shocking  machine"   in   order  to 

try  their  strength  and  durability. 

The  last  stage  is  the  packing.  It  is 
worth  noting  that  the  Bupport  of  the 
Ironclad  mantles  is  different  from  that  of 
the  ordinary  variety  using  an  asbestos 
loop;  with  the  [ronclad  type  a  metal 
supporting  hook  is  inserted,  hut  the 
ordinary  type  is  merely  packed  in  with 
cotton  wool  in  t lie  usual  way. 


HOW       VERITAS"   MANTLES  ARE 
MADE. 

A  VlSXI  TO  THE  WOBJCS  <>r  Mi  SSRS.  I'm  k. 

\  1)1.!. ma.nn    A    COi    AT    K.\i:i  si  1KLD. 

Bi  the  courtesy  of  Messrs.  Falk, 
Stadelmann  &  Co.,  Ltd.,  we  recently 
visited  the  work-  al  Earlsfield  where 
the  Veritas  and  other  mantles  produced 
by  this  firm  are  made.  The  factory 
m  full  Bwing  at  the  time  of  our 
•.  isit.  <  >w  ing  to  the  Btoppage  oi  '  'on- 
tinental  mantle  Bupplies,  it  is  difficult 
to  meet  t  he  demand  t hal  has  sprun| 
for  the  British -mad<  variety,  We  under- 
stand that  at  t  lie  |,r.  -.  i  i  t  in ,i-  the  out  put 
from  t  hose  w  orks  doe-  not  fall  far  short  of 
To  000  b  dag • 

We  were  shown  Beveral  varieties  of 
knitted  Ramie  yarn,  which  forma  the 
bod]  of  the  mantle;  all,  however,  are 
1  rested  in  t  he  Bame  w  ay.  I  he 
>te)>  is  the  cutting  of  the  fabric  into 
BtockingB  of  appropriate  length.  <  lose 
at  hand  the  girl  operators  ate  at  work 
strengthening  the  head  of  the  stocking 
by  an  envelope  of  tulle.  Next  we 
the  stocking  immersed  in  the  blue 
impregnating    solution    of    nitrate    oi 

thorium  and  other  materials,  ilt  should 
be  mentioned  that  the  colour  is  immaterial 
ami  merely  Berves  a-  an  indication  that 
the  stocking  has  been  impregnated.) 
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Burning  off. 

Three  stages  in  the  Manufacture  of  "Veritas"  Mantles  at  EarlsQeld. 
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The  concentration  of  solution  used 
and  the  time  of  iimnewipn  vary  some- 
what according  to  the  type  of  mantle 
made,  but  after  a  Buitaole  time  the 
materia]  i-  p  lased  rapidly  through  roll 

-queeze  out  all  but  a  certain  pre- 
determined amount  of  solution  which 
r«-i  11  tins  in  the  material. 

The  damp  stockings  are  then  Btretched 
on  to  a  series  of  models  having  approxi- 
mately the  shape  of  the  finished  |  unburned) 
mantle.  They  ana  then  placed  op  racks 
-heated  ovens  to  be  dried.  It 
is  also  usual  to  add  a  little  of  a  second 
impregnating  material  round  the  neck  of 
the  stocking.  This  has  nothing  to  do 
with  the  incandescence.  Put  serves  to 
strengthen  the  head  of  the  mantle; 
this  solution  also   is  coloured  bo  as   to 

Serve  as  an  identification. 

In  the  Subsequent  operations  we  find 
the  mantle  assuming  its  proper  shape. 
If  of  the  upright  type  we  see  the  head 
sewn  with  asbestos  thread,  which  is 
subsequently  drawn  together  leaving 
the  usual  loop  by  which  the  mantle  is 
rided;  it  it  is  inverted  one  end 
h  i-  to  he  stitched  together  and  the  other 
to  he  attached  to  the  little  fireclay  ring 
— a  highly  fascinating  and  dexterous 
'ion. 

We  now  have  the  mantles  approxi- 
mately a-  they  appear  in  daily  life,  hut 
Somewhat  larger.  They  are  next 
mounted  on  rack-  and  the  fahric  i-  Ignited* 

burning  away  the  Ramie  fibre  com- 
pletely and  leaving  only  the  skeleton  of 
active  incandescent  material.  During 
this  procesfi  the  mantle  Bhrinks  con- 
siderably  and  becomes  very  brittle. 
It  must  therefore  be  handled  with  care. 
The  series  of  burned-off  mantles  is  now 
transferred  to  a  machine  where,  for  a 
e  of  time  fixed  by  a  Band-glass, 
they  are  treated  with  a  Bunseu 
flame  at  high  pressure.  This  flame  Lb 
alternately    brought     into    the    mantle 

and     withdrawn     until     eventually     it      is 

"blown  out  "  into  a  symmetrica]  proper 
shape  and  hardened.  Even  so  the  mantle, 
though  much  stronger  than  before,  is 
by  no  mean-  suitable  for  trau-n.  It 
mu-t  tir-t   he  immersed  in  a  solution  of 

collodion   and    then    goes    into   the   drying 

oven  once  more,     in  all  these  proci 

for    the    welfare    of      the    emplo; 

hi-  to  he  taken  that   the  ventilation  i- 
good.     The    difference    in    the    method 
of  providing  ventilation  for  the  incinera- 
tion    pro  ?"r     the     upright 
inverted  mantle-  was  distinctly  in'' 

iiu.'.       In     the     former     CBM     tin-     ]■■ 

L'.t-  upwards     ami     are     drawn 

iy    by    a    ventilation    .-haft     in    the 

ordinarv  way.     Bui    in   the  case  of  the 


inverted  mantle  the  hot  gases  go  dovn- 
iiarl  and  must  therefore  he  sucked  away 
underni  ath. 

When  the  collodion -coated  mantles 
are  dry  they  are  removed  from  the  oven. 
The  inverted  mantle  i-  then  a  finished 
article    provided    il  of 

the  burner  for  which  it  is  intended.      The 

upright      mantle,    however.    i>     deftly 

trimmed  with  a  knife,  sufficient  being 
removed  from  the  base  according  to  the 
Bize  intended.  (Needless  to  .-ay  all  the 
cuttings   are   treasured   and   redissorved 

to  form  eventually  more  impregnating 
solution.)  In  addition  to  the  gauge- 
test,  a  certain  number  out  of  each  hatch 
of  mantles  is  withdrawn  and  subji  cted 
for  candle-power  and  shock- 
re-i-t  ing  capacity. 

The   final   stage   is   the    packing  of  the 
mantle-    in    the    usual    cylindrical    bi 
a   piece   of   jugglery   which   shows   off   the 

dexterity  acquired  by  the  operator! 
this    business.     It    was   something   of  a 
revelation  to  the  writer  to  find  thai  even 
the    boxes    in    which    the    mantle-    are 
packed  are  made  on  the  premises     indeed, 
to    many    people    this    would    be    one    of 
the  most  interesting  things  to  he  seen  in 
the  factory.     One  observes  great  -<; 
of  cardboard   being  Bliced   up   to   form 
boxes  of  all  Bizes,   labels   being  printed 
to  attach   to   them,   a   long   row    of  wire- 
Btitching     machines      for     stitching     the 
-    tor  inverted   mantle-,  and.   in   one 
corner  of  the  room,  a  joiner's  shop  where 
the  w ooden  pack  i  are  prepared. 

But  the  machine-  engaged  in  the 
preparation  of  the  cylindrical  mantle- 
boxes  are  the  most  Btriku  l 
a  line  of  machine-  punching  away 
methodically  at  heated  cardboard  and 
the  lid-  of  the  boxes  accumulating 
underneath.  Next  door  there  i 
endless  sticky  roll  of  cardl  vine 
it-  appropriate  labels  and  being  wound 
into  a  cylinder  while  doing  bo  :  and  then 
being  cut  to  lengtl  on  through  a 
drying  chamber,  and  finally  falling  out 

complete  and  ready  for  the  lid-  from 
next  door.  If.  in  the  earlier  proc. --.-.-. 
on.-  admin-  the  dexterity  of  the  girl 
operators  one  i-  subsequent lj 
to  believe  that  mere  juxtaposition  t«>  the 
box-making  machinery  might,  in  tine, 
produce    hat  • 

Such  a  vi-it    lei  iate 

how    many  an-  the  proc.  --.  -  which  gO  to 

the    making    of    the    complete    mantle. 

and      it      would      (huh;  1.  -  -      he     a      U 

education    for   many   buyers   of   mantle 

to    know     a    little    more    <>f    their    manu- 
facture. 
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THE   INCANTO  FIELD  AMBULANCE  AND   CAMP  OUTFIT. 


Lamp  in  position  fed  by  Incanto  generator 
outside  tent. 


The  above  two  illustrations  refer  to  a 
compact  form  of  field  outfit  introduced 
by  the  Thorn  and  Hoddle  Acetylene  Co. 
Ltd;  (151,  Victoria  Street,  S.W.). 

The  outfit  (No.  2)  comprises  : — 
Plant, — 1  Special  No.  2  Pattern  L 
Generator,  carbide  capacity,  2  lbs.  15  ft. 
§  in.  by  3  ply  canvas  insertion  tubing. 
1  single  light  wrought  iron  pendant, 
fitted  with  hook.  1-60  c.p.  burner. 
1-10  in.  enamelled  iron  reflector.  1  special 
cramp  for  attaching  to  ridge  pole. 

Cleaning  Outfit. — 1  wire  burner  cleaner. 
1  pair  of  pliers.  1  tube  of  jointine.  1  tin 
(damp  proof)  containing  matches. 

Spare  parts. — 6-60  c.p.  burners.  1  spare 
double  burner  cock  for  generator.  1  spare 
carbide  container. 

Carbide. — 14  lbs.  calcium  carbide, 
packed  in  lever  top  tin. 


The  whole  outfit  is  packed  away  in  a 
wooden  box  26  in.  by  17  in.  by  12 J  in.  ; 
the  total  weight  is  66  lbs. 

At  the  present  moment  when  light  is 
being  used  for  all  manner  of  purposes 
on  the  battlefield  such  outfits  deserve 
attention.  Besides  being  used  for  hos- 
pital tents,  canteens,  &c,  at  the  Front 
they  should  prove  quite  acceptable  at 
many  of  the  camps  for  Kitchener's 
Armies,  which  are  springing  up  mush- 
room-like, all  over  the  country. 


POPE  "  ELASTA  "    LAMPS. 

We  are  informed  that  the  Tower 
Cinema  Picture  House,  recently  opened 
at  Peckham,  which  is  now  the  largest  in 
London,  is  fitted  throughout  with 
Pope  "  Elasta  "  Wire  Lamps,  some 
2,500  lamps  being  installed  there. 
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TvVO     UP-TO-DATE     HIGH-PRESSURE 
GAS    INSTALLATIONS. 

For  the  two  photographs  used  with  this 
article  we  are  indebted  to  the  courtesy  of 
Messrs.  J.  Keith  and  Blackmail  Co.,  Ltd. 
They  show  two  distinct  .sets  of  lighting 
conditions.  The  first  illustration  refers 
to  the  lighting  of  a  factory  of  Mi 
Weber  Bros,  ft  Phillips  (Tottenham), 
which  employs  a  combination  of  general 


each  machine!  and  the  lighl  Lb  movable 
by  means  of  a  universal  joinl  attached 
to  tfj<-  don  astern. 

The  illumination  on  the  Cutting-out 
benches  a  equal  to  9  foot-candles,  ai  d  is 
provided  by  300  c.p.  Lights  placed  -r>  f<. 
above  the  working  Burface. 

The  arrangements  Cor  th<-  punching 
machines  and  the  amount  of  illumination 
provided  are  similar  to  those-  on  the 
cutting  benches. 


■vith   dark   mail  i  ical   lighting  ;ls 

well  as  general  illumination. 


and  local  lighting.     There 
lamps  placed  amongst  the  .  hich 

_    •  the  whole  th  there 

are  also 

machine   equipped    with    suitable    i 
refle  I  In      the 

benches,  the  illumination  on  tj 
bar  is  equal  I 

unit   wit' 
•    fixed    I    ft.    3   ini 
working  surfa.  -    one   uu;-    I 


At  the  present  n  hen  who'. 

I  wojkij  . 
king     uniforms    for     Lord 
army,   the  lighting   oj 
suefa    works}]' 

worthy  of  note  that   the 

lard  of  iUumination  required  d< :  • 

the  nature  of  i  rial     In  tins 

parttcula-  black  material,  which 

refle  ttle  light 

Obviously,   th^ref  light    will   be 


THE  [LLTJMINATING  ENGINEER  (dbo.) 


:,-,., 


needed,  than  in  a  Eactory  devoted  exclu- 
sively bo  the  making  of  white  Mouses. 

The  second  illustration  shows  Hie 
engineering  shop  of  Messrs.  Masson,  Scott 
&  ■  Co.  (Fulham).  In  I liis  case  the 
illumination  is  provided  mainly  by  a 
series  of  powerful  lights  down  the  centre 
of  the  shop. 

The  main  bay, where  the  election  and 
fitting  is  done,  is  lighted  from  above  the 
crane  by  1,500  c.p.  units  at  a  height  of 
25  ft.,  and  an  average  illumination  of 
1-6  foot-candles  was  measured  on  (he 
floor.  ... 


Here  again   the  photograph  gives  an 
excellcni  impression  of  the  powerful  well 
diffused  illumination  provided,  which  is 

essent  tal  in  engineering  work  of  t  his  clai  s, 


The  Trus-Con  Laboratories  (Central 
House,  Kingsway,  London,  W'.C.)  send 
us  a  booklet  attractively  printed  on  grey 
mat  art  paper,  describing  the  use  of 
"  Trus-con  "  waterproofing  paste,  as  used 
for  various   reservoirs  and  other  large 

works. 


Fig.  2.     General  lighting 

On  the  right-hand  side  of  this  main  bay, 
machines  are  closely  packed  ;  on  the  left 
are  the  fitter's  benches,  smithy,  &c  On 
the  fitter's  bench  there  is  an  average  of 
8  foot-candles  obtained  from  300  C.p. 
units  placed  4  ft.  above  the  working 
surface. 

Various  other  measurements  were  taken 
in  this  factory  on  certain  lathes  and 
milling  machines,  which  showed  results 
of  not  less  than  3-5  foot-candles. 


ii  an  engineering  works. 

COX'S  AIR  GAS  CO. 

We   are   informed   that    Mr.    Fred.    .1. 
Cox,    M.I. Mcch.lv.   has    purchased    the 

business  and  patents  of  the  .Machine  Has 

Co.,  Ltd.,  and  will  in  future  conduct  it  as 
Cox's  Air  Gas  Co. 

The   address  of   the   offices   and    works 

is  :-  180,  Arlington  Road,  Camden  Town, 

London,  N.W.,  where  all  communications 

should  be  addressed. 
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TILLEY'S  HIGH  PRESSURE  LIGHTING 
APPLIANCES. 

We  wen-  recently  given  an  oppor- 
tunity of  inspect  in  gad  n  ie  of  the  appliances 
of  the  Tilley  High  Pressure  Gas  Syndicate 
(4  1.  Kingaland  Road,  London,  X.I-:.), 
and  while  doing  so  made  a  few  inquiries 
as  to  the  effect  of  the  war  on  business. 
Experience  is  not  discouraging,  and 
although  the  firm  has  lost  several  useful 
employees  who  have  gone  to  the  front, 
business  is  proceeding  much  as  usual. 
The  stoppage  of  Continental  supplies  is 
not  causing  inconvenience  except  so 
far  as  is  the  general  experience  just  now. 
Tho  chief  difficulty  is  the  supply  of  heat- 
resisting  glassware  which  was  formerly 
made  abroad  but  is  now  beginning  to  be 
manufactured  in  this  country.  The  lamp 
itself  has  always  been  British  made. 
The  official  regulations  for  diminishing  the 
Lighting  of  London  have  naturally  had  B 
restrictive  effect  hut  then-  is  plenty  being 
done  in  towns  where  no  such  regulations 
apply,  and  in  connection  with  the  lighting 

OI  factories. 

We  examined  several  typical  high 
pressure  lamps,  stated  to  give  50  to  60 
candles  per  cub.  ft.  of  gas  per  dour. 
The  chief  reason  for  the  efficiency  of  th<  se 
lamps  Lies  in  the  very  careful  mixing  of 
the  gas  and  air.  which  renders  elaborate 
pre-heating  arrangements  unnecessary. 
Precautions  are  taken  to  avoid  Con- 
tamination of  the  UDgreS8  of  primarv  air 
and    there     i,    an    efficient     -'  dust -t  rap." 

The  various  parts  are  Bolid  and  simple 
in  construction  and  are  released  For 
cleaning  purposes  by  a  distinctly  ingen- 
ious device.  Another  cunning  contriv- 
ance used  "u  some  of  I  he  lamps  is  t  he 

patent  nipple-cleaner.  .\  t  bin  u  ire,  w  Inch 
is  ordinarily  kept  away  from  the  aperture 

bo  as  not   to  obstruel   the  Mow   ol 
can  be  readily  pushed  into  it  by  merely 

turning  a  small  screw,  thus  forcing  OUl 
any  obst  nut  i.  m. 

Among  other  objects  of  interest  was  a 
distance  lighting  device  and  several  neat 
forms  of  lamps  for  factory  use.  These 
were  equipped  with  the  most  up-to-date 
anti-vibration  devices  (using  a  ring  of 
small  copper  tube  in  preference  to  the 
ordinary  flexible  tube  arrangement),  one 
such  lamp  equipped  with  a  compact 
parabolic  reflector'  seemed  particularly 
appropriate  for  lighting  lathes  and  small 
machine  work.     It   is  curious  how  often 

the  workman  st  ill  requires educat  ion  in  the 

ll.se    of   such    devices  ! 


-       GLASS    WORK    SPECIALITIES. 

Anothkk  Visit  to  the  Works  of 
Messrs.  .1.  &  w.  i;.  Smith,  15-23, 
Fabbdtodoh   Road,   London.  ]•:.<  . 

At  the  present  moment  much  interest 
is  being  taken  in  glasfiwork  of  all  kinds 
Qwing  to  the  shortage  of  supplies  from 
the  Continent.  During  a  recent  visit 
we  had  an  opport  unity  of  seeing  some 
of  the  etching,  sandblasting,  brilliant 
cutting,  and  finishing  work  of  Messrs.  J.  & 
W.  B.  Smith,  besides  various  operations 
on  metal,  carried  out  on  the  premises. 

One  feature  is  the  making  of  advertise- 
ment signs.  We  saw  a  large  specimen, 
mirrored  at  the  back,  depicting  "  Silva  " 
lamps,  '"(dasmi"  mantles,  "Briton" 
Burners,  &c,  about  to  be  sent  off.  It 
was  satisfactory  to  learn  that  business 
in  signs  still  holds  up  in  spite  of  recent 
regulations  affecting  the  lighting  of 
London.  In  work  of  this  kind  hydro- 
fluoric   acid    plays    an    important     part  ; 

being   sometimes    merely    Used    to    obscure 

the  tdass.  in  others  to  etch  in  letters 
which  may  subsequently  be  coated  with 
l: 'id  Nat.  dec.  It  is  also  used  to  produce 
a  "satin  finish  "  on  glass  globes. 

In  another  room  glass-cutting  opera- 
tions were  being  carried  out.  The  pat- 
terns are  traced  on  glass  by  means  of 
rotating    stone     wheels     of     various     and 

sizes  :  Beveral  of  tin-  men  engaged  in  this 
work  have  been  with  the  linn  for  con- 
siderable time  and  are  quite  veterans  in 
t  he  art .  w  hi  1st  the  foreman  of  this  depart- 
ment has  been  with  tin-  linn  over  50 
years. 

Yet  another  operation  i-  the  sand- 
blasting of  globes  of  every  description, 
which  is  another  method  of  securing  a 
diffusing  surface.  The  sand-blasting 
machine  is  of  an  up-to-date  type  and 
contrived  t  hat  t  he  whirling  sand  is  under 
cover  and  the  operator  runs  little  risk  of 
breathing   it    in.      There   are    two   distinct 

compartments  one  of  which  is  used  while 

the  other  is  being  made  ready.     It  may 

id  t hat  all  t bese  pr<  n   not  .-<> 

simple    as    they    appear    to    the    onlooker, 
and   that    a  considerable  amount    of  prac- 
and    manual    dexterity    is    needed   to 
gel   good  results. 

In  other  parts  of  the  premises  there  is 
an     Electro-plating     Room     where     all 

manner  of  metal  things  come  to  be 
CenOVated,  and  are  turned  out  "as  good 
as  new."  A  special  department  i- 
devoted  to  the  renovation  of  old  gas  and 
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Cutting  fine  glass  patterns  on  glass  bowl. 


The  sand  blasting  machine.  It  is  divided  into  duplicate  compartments 
and  is  so  arranged  that  none  of  the  whirling  sand  escapes  to  trouble 
the  operator. 

Two  operations  in  glass  working  at  the  factory  of  Messrs.  J.  &  W.  B.  Smith,  Ltd. 


electric  fittings.  The  process  is  quite  a 
lengthy  one  in  some  cases.  The  en- 
crusted grime  has  to  be  washed  off,  the 
pits  in  the  metal  ground  away  and 
finally  a  high  polish  added.  Most  of  this 
work  is  done  with  rotating  wheels  using 
various  grinding  and  polishing  materials, 


iii id  ;i  variety  of  these  is  used.  Alto- 
gether one  received  an  impression  thai 
the  process  of  cleaning  up  of  old  fittings 
is  a  distinctly  strenuous  one:  but  it  is  a. 
branch  of  work  which  should  appeal  to 
many  consumers  who  are  anxious  i>> 
economise  in  these  hard  t  hues. 


.->:«> 
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A  view  of  part  of  one  <>f  the  photometric  laboratories  at  the  works  of  the  Edison  &  Swan 
United  Electric  Light  Co.  (Pender's  Bod,  London.  N'.i 

A  lamp  mounted  in  'In-  rotating  lamp  holder  is  being  compared  with  one  of  the 
large  bulb  standards.  The  eye-piece  of  the  Lummer-Brodhurj  photometer  projects 
through  the  screened  box  in  which  it  is  mounted,  and  the  electric  controlling  apparatus 
and  instruments  are  mounted  immediately  under  the  photometric  bench* 


VARIOUS    ITEMS. 

The  !  ■■'     Co.,   Ltd., 

Bend  ii-  .in  ash-tray  made  of  Equiluxo 
glass  .111  ingenious  advertisement  of 
this  form  of  glass  thai  is  being  widely 
used   in   the  form  of  bowls  and  sph 

bore -lighting,   especially    with    half- 
u.nt   Lamps. 


We  are  also  asked   i b  Btate  t hat    t he 
b  \i.  Electric  <  !o.,  Ltd.,  has  again 
secured   a   O.P.O.   six   months'   contracl 
for  t  he  BUpply  of  <  teram  lamps. 


\\ '■■:.  i  ii'irii  a-  I  ...  Vulcan  Works,  St. 
Thomas  Street,  London),  particulars  of 
Time  Switches.  List  No.  138  for  1916 
embodies  nine  additional  switches,  vary- 
ing from  l  \  2">'»  amperes  and  including 
a  time  Bwitch  for  Btaircass  and  corridor 
lighting. 


Lektrik  Lighting  Connections  by  Wm. 
Perren  Mayoock  is  a  handy  little  booklet 
Bununarising  the  value  of  ample  provisions 
for  the  control  of  liL'ht-.  and.  as  it-  name 
implies,  hilly  illustrated  by  diagrams 
<>t'  the  various  "  Lektrik  '*  special  devices. 
Refi  made  to  the  Bxan  inat  ions 

A  ii'  in.  ii  organise  d  by  A.  P.  Lundberg 


Vbbj  n  11,  King  Si  reel .  <  iovenl 

in.    \\  .(  .  |    Bend    us    pari  iculars     of 

Luminous  Radiators  and  Aston  Lanterns 

for  half-w  a!  t    lamp-. 

Aii  attractive  little  booklet  contains  an 
imposing  li>t  of  well  known  man-ion-, 
puidir  buildings,  theatres,  ftc,  that 
have  installed  ths  firm's  lighting  iiumLrs. 

We  al-o  not.,  with  interest  that  the 
lirm  inged   at    their  Bhowrooms 

a  demonstration  of  the  advantages  of 
direct,  indirect  and  semi-indirecl  fittings. 
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ACCESS    OF    DAYLIGHT    IN    THE 
COUNTRY  COTTAGE. 

A  short  time  ago  the  Illuminating 
Engineering  Society  was  occupying  itself 
with  the  natural  lighting  of  schools. 
Some  regulations  governing  the  amount 
of  window  space  per  square  foot  of  floor 
area  were  mentioned. 

These  rules  are  not  entirely  satisfactory 
but  they  do  at  least  furnish  a  rough 
standard  of  access  of  daylight.  A  visit 
to  the  country  often  makes  one  wonder 
how  the  people  in  some  of  these  remote 
cottages,  with  their  tiny  windows,  manage 
to  exist. 

The  snapshot  facing  this  note  is  a  case 
in  point.  A  glance  is  enough  to  show 
that  the  minute  windows,  occupied  by 
diamond  glass  more  or  less  obscured, 
are  quite  insufficient.  Yet  this  defect 
occurred  in  cottages  of  solid  construction 
and  on  an  estate  which  seemed  to  be, 
in  other  respects,  a  model  of  sanitation, 
besides  being  delightfully  picturesque. 
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REVIEW   OF   THE 
TECHNICAL    PRESS. 


M  \n  v  of  the  American  papers  deal  with 
the  balf-watl  or  "'  gaa-fuled  "  lamps. 
Luckaeah  (Elec  World,  Sept  L9th,  Nov. 
Utli)  describes  the  lighting  of  colour- 
printing  works  with  half-watl  lamps  in 
special  tinted  globes  giving  a  close  resem- 
blance to  daylighl  ;  he  Bhows  how 
the  ■■  lamps  can  be  readily  applied  to 
photography.     Dr.    Sharp,    in    a    recent 

EH)  -r  before  the  [lluminating  Bnigneering 
ocioty  in  the  United  States,  has  discussed 
in  difficulties  in  the  photometry  of 
half-watt  lamps. 

There  have  been  a  considerable  number 
of  articles  dealing  with  photometry. 
Several  recetil  contributions  analyse  the 
rces  of  error  in  the  Pentane  lamp  very 
exhaustively;  in  fad  much  valuable 
work  on  this  standard  baa  recently 
been  done  in  the  United  States'.  It  is 
Bhown  tint    15  to  30  minutes  must    be 


allowed  for  a  Bteady  Btate  of  things  as 
regards  temperature,  &c.,  to  come  about, 
tli.it    the    English   lamj  somewhat 

more  reproduceable  than  those  made  in 
the  States,  but  that  many  case  differ 
of  the  order  of  1  or  even  2  per  cent,  are  apt 
to  occur   between  the  candle-powers   of 
individual  lamps.     A.  <;.  Jones  refei 
the  photometry  of  headlights.    A  ue 
figure  is  the  "multiplying  factor," 
the  ratio  between  the  candle-power  of  the 
lamp  in  reflector,  to  the  candle-power  of 
the  lamp  alone  in  the  same  direction. 

In  tin'  British  papers  frequenl  n  fen 
is  made  to  the  effect  of  the  "  lights  out  " 
order  on  existing  contracts  for  Bhop  out- 
side lighting  and  street  lighting.  Mean- 
time other  town-,  besides  London 
Birmingham)  are  also  adopting  precau- 
tionary changes  in  lighting,  and  in  Scar- 
borough "  somewhat  drasl  io  "  Bteps  have 
be  in  taken. 
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